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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the printer 
capable of properly and certainly draw a display pattern 
on rewritable electronic paper. 
SOLUTION: A printer 1 for electronic paper has a 
drawing head 3 drawing a display pattern on electronic 
paper 2 enabled in the rewriting or erasure of the display 
pattern utilizing electrophoresis, an erasing head 4 for 
erasing the display pattern drawn on the electronic 
paper 2, the drive mechanism not shown in a drawing 
rotationally driving the drawing head 3 and the erasing 
head 4 and the feed mechanism not shown in a drawing 
feeding the electronic paper 2. The drawing head 3 is 
constituted of a pair of drums 31 , 32 supported in a 
freely rotatable manner and the erasing head is 
constituted of a pair of drums 41, 42 supported in a 
freely rotatable manner. 
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CLAIMS 



[Claim(s)] 

[Claim l] On an electronic paper with which it has two or more capsules, a color changes when a charged 
particle moves within this capsule, and a display pattern is displayed By being the printer for electronic 
papers which draws a display pattern, and impressing electric field to said electronic paper A printer for 
electronic papers characterized by making into a curved surface a configuration of a portion of moving 
said charged particle within said capsule, having an arm head which draws a display pattern on said 
electronic paper, and contacting said electronic paper of said arm head. 

[Claim 2] Said arm head is a printer for electronic papers according to claim 1 which consists of drums of 
a couple at least. 

[Claim 3] At least one side of the drums of said couple is a printer for electronic papers according to claim 
2 which has two or more pixel electrodes which form in the peripheral face electric field impressed to said 
electronic paper. 

[Claim 4] It is the printer for electronic papers according to claim 2 which has a common electrode with 
which another side forms said electric field in the peripheral face with said pixel electrode by one side of 
the drums of said couple having two or more pixel electrodes which form in the peripheral face electric 
field impressed to said electronic paper. 

[Claim 5] Said two or more pixel electrodes are printers for electronic papers according to claim 3 or 4 
arranged in the shape of a matrix. 

[Claim 6] A printer for electronic papers according to claim 3 to 5 which has two or more change elements 
which change formation and disappearance of said electric field by said two or more pixel electrodes, 
respectively. 

[Claim 7] Said change element is a printer for electronic papers according to claim 6 which is a thin film 
transistor. 

[Claim 8] On an electronic paper with which it has two or more capsules, a color changes when a charged 
particle moves within this capsule, and a display pattern is displayed By being the printer for electronic 
papers which draws a display pattern, and impressing electric field to said electronic paper Said charged 
particle is moved within said capsule, and it has an arm head of the shape of a drum which draws a 
display pattern on said electronic paper. With a pattern of impression of electric field from said arm head 
to said electronic paper A printer for electronic papers characterized by being constituted so that said 
display pattern may be drawn. 



[Claim 9] Said arm head is a printer for electronic papers according to claim 1 to 8 which has the erase 
head which eliminates a display pattern drawn by said electronic paper, and a plotting head which draws 
a display pattern on said electronic paper. 

[Claim 10] Said arm head is a printer for electronic papers according to claim 1 to 8 by which over writing 
is constituted possible. 

[Claim 11] A printer for electronic papers which is equipped with the following and characterized by 
making into a curved surface a configuration of a portion of contacting said electronic paper of said 
plotting head and/or said erase head. A plotting head which is made to move said charged particle within 
said capsule, and draws a display pattern at said electronic paper by having two or more capsules, being 
the printer for electronic papers which draws a display pattern on an electronic paper with which a color 
changes when a charged particle moves within this capsule, and a display pattern is displayed, and 
impressing electric field to said electronic paper The erase head which eliminates a display pattern drawn 
by said electronic paper 

[Claim 12] Said erase head is a printer for electronic papers according to claim 11 which consists of drums 
of a couple which has a single electrode in a peripheral face. 

[Claim 13] Either [ at least ] said plotting head or said erase heads are the printer for electronic papers 
according to claim 11 which consists of drums of a couple. 

[Claim 14] At least one side of the drums of said couple is a printer for electronic papers according to 
claim 13 which has two or more pixel electrodes which form in the peripheral face electric field impressed 
to said electronic paper. 

[Claim 15] It is the printer for electronic papers according to claim 13 which has a common electrode with 
which another side forms said electric field in the peripheral face with said pixel electrode by one side of 
the drums of said couple having two or more pixel electrodes which form in the peripheral face electric 
field impressed to said electronic paper. 

[Claim 16] Said two or more pixel electrodes are printers for electronic papers according to claim 14 or 15 
arranged in the shape of a matrix. 

[Claim 17] A printer for electronic papers according to claim 14 to 16 which has two or more change 
elements which change formation and disappearance of said electric field by said two or more pixel 
electrodes, respectively. 

[Claim 18] Said change element is a printer for electronic papers according to claim 17 which is a thin 
film transistor. 

[Claim 19] On an electronic paper with which it has two or more capsules, a color changes when a charged 
particle moves within this capsule, and a display pattern is displayed By being the printer for electronic 
papers which draws a display pattern, and impressing electric field to said electronic paper A printer for 
electronic papers characterized by making into a curved surface a configuration of a portion of moving 
said charged particle within said capsule, having an arm head in which over-writing which draws a 
display pattern on said electronic paper is possible, and contacting said electronic paper of said arm head. 
[Claim 20] It is the printer for electronic papers according to claim 19 by which a drum of said couple has 
two or more pixel electrodes with which electric field to which it is impressed by the peripheral face at 
said electronic paper, respectively are formed by said arm head having a drum of a couple. 
[Claim 21] It is the printer for electronic papers according to claim 19 which has a common electrode with 
which another side forms said electric field in the peripheral face with said pixel electrode by said arm 



head's having a drum of a couple and one side of the drums of said couple having two or more pixel 
electrodes which form electric field impressed to the peripheral face at said electronic paper. 
[Claim 22] A printer for electronic papers according to claim 21 constituted so that two electric fields from 
which a direction differs can be selectively formed between said common electrodes and said pixel 
electrodes by setting potential of said common electrode as a predetermined value. 

[Claim 23] Said two or more pixel electrodes are printers for electronic papers according to claim 20 to 22 
arranged in the shape of a matrix. 

[Claim 24] A printer for electronic papers according to claim 20 to 23 which has two or more change 
elements which change formation and disappearance of said electric field by said two or more pixel 
electrodes, respectively. 

[Claim 25] Said change element is a printer for electronic papers according to claim 24 which is a thin 
film transistor. 

[Claim 26] Said electronic paper is a printer for electronic papers according to claim 1 to 25 by which it 
has a base material layer and an electronic ink layer, and said two or more capsules are distributed by 
this electronic ink layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the printer for electronic papers. 
[0002] 

[Description of the Prior Art] The electrophoresis display (Electrophoretic Display) of a segment type is 
known (Barrett Comiskey, Jonathan D Albert, and Joe Jacobson, Electrophoretic Ink: Aprintalbe display 
material, Proceeding of SID 97 in Boston (1997)). 

[0003] Each segment of a display is constituted by two or more microcapsules with which this 
electrophoresis display used electrophoresis (Electrophoresis). And all or a part of colors of the segments 
change by impressing voltage to the target segment. 

[0004] However, there was no printer for electronic papers which draws a display pattern on the 

rewritable electronic paper using said electrophoresis. 

[0005] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the printer for electronic 

papers which can draw a display pattern proper and certainly on a rewritable electronic paper. 

[0006] 

[Means for Solving the Problem] Such an object is attained by this invention of following the (l) - (26). 
[0007] (1) On an electronic paper with which it has two or more capsules, a color changes when a charged 
particle moves within this capsule, and a display pattern is displayed By being the printer for electronic 
papers which draws a display pattern, and impressing electric field to said electronic paper A printer for 
electronic papers characterized by making into a curved surface a configuration of a portion of moving 
said charged particle within said capsule, having an arm head which draws a display pattern on said 
electronic paper, and contacting said electronic paper of said arm head. 

[0008] (2) Said arm head is a printer for electronic papers given in the above (l) which consists of drums 
of a couple at least. 

[0009] (3) At least one side of the drums of said couple is a printer for electronic papers given in the above 
(2) which has two or more pixel electrodes which form in the peripheral face electric field impressed to 
said electronic paper. 

[0010] (4) It is a printer for electronic papers given in the above (2) which has a common electrode with 
which another side forms said electric field in the peripheral face with said pixel electrode by one side of 
the drums of said couple having two or more pixel electrodes which form in the peripheral face electric 



field impressed to said electronic paper. 

[0011] (5) Said two or more pixel electrodes are the printers for electronic papers the above (3) arranged in 
the shape of a matrix, or given in (4). 

[0012] (6) The above (3) which has two or more change elements which change formation and 
disappearance of said electric field by said two or more pixel electrodes, respectively thru/or a printer for 
electronic papers given in either of (5). 

[0013] (7) Said change element is a printer for electronic papers given in the above (6) which is a thin film 
transistor. 

[0014] (8) On an electronic paper with which it has two or more capsules, a color changes when a charged 
particle moves within this capsule, and a display pattern is displayed By being the printer for electronic 
papers which draws a display pattern, and impressing electric field to said electronic paper Said charged 
particle is moved within said capsule, and it has an arm head of the shape of a drum which draws a 
display pattern on said electronic paper. With a pattern of impression of electric field from said arm head 
to said electronic paper A printer for electronic papers characterized by being constituted so that said 
display pattern may be drawn. 

[0015] (9) Said arm head is a printer for electronic papers the above (l) which has the erase head which 
eliminates a display pattern drawn by said electronic paper, and a plotting head which draws a display 
pattern on said electronic paper thru/or given in either of (8). 

[0016] (10) Said arm head is the above (l) which over writing consists of possible thru/or a printer for 
electronic papers given in either of (8). 

[0017] (11) On an electronic paper with which it has two or more capsules, a color changes when a charged 
particle moves within this capsule, and a display pattern is displayed By being the printer for electronic 
papers which draws a display pattern, and impressing electric field to said electronic paper A plotting 
head which is made to move said charged particle within said capsule, and draws a display pattern on 
said electronic paper, A printer for electronic papers characterized by making into a curved surface a 
configuration of a portion of having the erase head which eliminates a display pattern drawn by said 
electronic paper, and contacting said electronic paper of said plotting head and/or said erase head. 
[0018] (12) Said erase head is a printer for electronic papers given in the above (ll) which consists of 
drums of a couple which has a single electrode in a peripheral face. 

[0019] (13) Either [ at least ] said plotting head or said erase heads are a printer for electronic papers 
given in the above (ll) which consists of drums of a couple. 

[0020] (14) At least one side of the drums of said couple is a printer for electronic papers given in the 
above (13) which has two or more pixel electrodes which form in the peripheral face electric field 
impressed to said electronic paper. 

[0021] (15) It is a printer for electronic papers given in the above (13) which has a common electrode with 
which another side forms said electric field in the peripheral face with said pixel electrode by one side of 
the drums of said couple having two or more pixel electrodes which form in the peripheral face electric 
field impressed to said electronic paper. 

[0022] (16) Said two or more pixel electrodes are the printers for electronic papers the above (14) arranged 
in the shape of a matrix, or given in (15). 

[0023] (17) The above (14) which has two or more change elements which change formation and 
disappearance of said electric field by said two or more pixel electrodes, respectively thru/or a printer for 



electronic papers given in either of (16). 

[0024] (18) Said change element is a printer for electronic papers given in the above (17) which is a thin 
film transistor. 

[0025] (19) On an electronic paper with which it has two or more capsules, a color changes when a 
charged particle moves within this capsule, and a display pattern is displayed By being the printer for 
electronic papers which draws a display pattern, and impressing electric field to said electronic paper A 
printer for electronic papers characterized by making into a curved surface a configuration of a portion of 
moving said charged particle within said capsule, having an arm head in which over writing which draws 
a display pattern on said electronic paper is possible, and contacting said electronic paper of said arm 
head. 

[0026] (20) It is a printer for electronic papers given in the above (19) in which a drum of said couple has 

two or more pixel electrodes with which electric field to which it is impressed by the peripheral face at 

said electronic paper, respectively are formed by said arm head having a drum of a couple. 

[0027] (21) It is a printer for electronic papers given in the above (19) which has a common electrode with 

which another side forms said electric field in the peripheral face with said pixel electrode by said arm 

head's having a drum of a couple and one side of the drums of said couple having two or more pixel 

electrodes which form electric field impressed to the peripheral face at said electronic paper. 

[0028] (22) A printer for electronic papers given in the above (21) constituted so that two electric fields 

from which a direction differs can be selectively formed between said common electrodes and said pixel 

electrodes by setting potential of said common electrode as a predetermined value. 

[0029] (23) Said two or more pixel electrodes are the printers for electronic papers the above (20) arranged 
in the shape of a matrix thru/or given in either of (22). 

[0030] (24) The above (20) which has two or more change elements which change formation and 
disappearance of said electric field by said two or more pixel electrodes, respectively thru/or a printer for 
electronic papers given in either of (23). 

[0031] (25) Said change element is a printer for electronic papers given in the above (24) which is a thin 
film transistor. 

[0032] (26) Said electronic paper is the above (l) by which it has a base material layer and an electronic 
ink layer, and said two or more capsules are distributed by this electronic ink layer thru/or a printer for 
electronic papers given in either of (25). 
[0033] 

[Embodiment of the Invention] Hereafter, the printer for electronic papers of this invention (airline 
printer for electronic papers) is explained to details based on the suitable example shown in an 
accompanying drawing. 

[0034] Drawing 1 is the side elevation showing the 1st example of the printer for electronic papers of this 
invention. 

[0035] The printer 1 for electronic papers shown in this drawing is equipment which draws 
predetermined display patterns (display), such as an alphabetic character, a numeric character, and a 
graphic form (picture), on the electronic paper 2 mentioned later (printing). 

[0036] This printer 1 for electronic papers has the drive which carries out revolution actuation of the 
plotting head (the 1st arm head) 3 which draws a display pattern on the electronic paper 2, the erase head 
(the 2nd arm head) 4 which eliminates the display pattern drawn by the electronic paper 2, and a plotting 



head 3 and the erase head 4 and which is not illustrated, and the conveyance device which is not 
illustrated in which the electronic paper 2 is conveyed. In addition, the direction of the drawing 1 Nakaya 
mark A is the conveyance direction of the electronic paper 2. 

[0037] The cross section in which drawing 2 shows the example of a configuration of the electronic paper 2, 
and drawing 3 are the cross sections showing the microcapsule of the electronic paper shown in drawing 
2. 

[0038] The electronic paper 2 shown in drawing 2 is a display means (display data medium) in which 
rewriting and elimination using electrophoresis (Electrophoresis) of a display pattern are possible. 
[0039] This electronic paper 2 consists of paper (base material layer of the shape of a sheet which has 
flexibility) 21, and an electronic ink layer 22 formed on this paper 21. The field by the side of drawing 2 
Nakagami of the electronic ink layer 22 is the screen 20 as which a display pattern is displayed. 
[0040] The electronic ink layer 22 consists of a binder 23 which has light transmission nature (it is 
transparent), and two or more microcapsules 24 currently fixed in the condition of having distributed to 
homogeneity, in this binder 23. 

[0041] Thickness a of the electronic ink layer 22 has about 1.5 to 2 desirable times of the outer diameter 
(diameter) b of a microcapsule 24. 

[0042] Moreover, as said binder 23, polyvinyl alcohol etc. can be used, for example. 

[0043] As shown in drawing 3 , the microcapsule 24 has the main part 25 of a capsule which has spherical 
light transmission nature in the air. It fills up with the liquid (solvent) 26 in this main part 25 of a capsule, 
and two or more charged particles 27 charged in negative are distributing in this liquid 26. 
[0044] The charged particle 27 consists of a nucleus 28 and an enveloping layer 29 which covers this 
nucleus 28. 

[0045] The color of a charged particle 27 and a liquid 26 is set up so that it may differ mutually, for 
example, suppose that the color of a charged particle 27 is white having - the color of a liquid 26 - blue, 
red, green, or ** - it is supposed that it is black. 

[0046] If external electric field (electric field) are impressed to a microcapsule 24, a charged particle 27 
will move to the direction and hard flow of said electric field within the main part 25 of a capsule. 
[0047] For example, if the just charged electrode is located in the drawing 3 Nakagami side (screen 20 
side) of a microcapsule 24, electric field will arise toward the drawing 3 Nakashita side, and, thereby, a 
charged particle 27 will move to the drawing 3 Nakagami side within the main part 25 of a capsule 
(floatation). By this charged particle 27, the color by the side of drawing 3 Nakagami of a microcapsule 24 
becomes white. 

[0048] On the contrary, if the electrode charged in negative is located in the drawing 3 Nakagami side of a 
microcapsule 24, electric field will arise toward the drawing 3 Nakagami side, and, thereby, a charged 
particle 27 will move to the drawing 3 Nakashita side within the main part 25 of a capsule (depression). 
In this case, since a liquid 26 is located in the drawing 3 Nakagami side within the main part 25 of a 
capsule, if the color of a liquid is blue, the color by the side of drawing 3 Nakagami of a microcapsule 24 
will become blue. 

[0049] Moreover, the microcapsule 24 is constituted so that the specific gravity of a liquid 26 and the 
specific gravity of a charged particle 27 may become equal. 

[0050] Thereby, even if, as for a charged particle 27, electric field disappear after moving to the drawing 3 
Nakagami side or the bottom, it can be located in a fixed location for a long period of time, and the color by 



• the side of drawing 3 Nakagami of a microcapsule 24 is held for a long period of time at white or the color 
of a liquid, for example, hlue. That is, the display of the electronic paper 2 is held for a long period of time. 
[0051] In addition, what is necessary is just to adjust thickness [ of an enveloping layer 29 ] d etc., in order 
to make equal the specific gravity of a liquid 26, and the specific gravity of a charged particle 27. 
[0052] The outer diameter b of a microcapsule 24 is 180 micrometers. The following is desirable and it is 
10-20 micrometers. A degree is more desirable. 

[0053] As a nucleus 28 of said charged particle 27, Ti02 (rutile structure) etc. can be used, for example. 
[0054] Moreover, as an enveloping layer 29 of said charged particle 27, polyethylene etc. can be used, for 
example. 

[0055] Moreover, as said liquid 26, what dissolved the ANTORAKIN system color in tetrachloroethylene 
and isoparaffin can be used, for example. 

[0056] As shown in drawing 1 , the plotting head 3 consists of drums 31 and 32 of the couple currently 
supported free [ a revolution ]. The outer diameter (diameter) of a drum 31 and the outer diameter of a 
drum 32 are set up identically. 

[0057] Although especially the outer diameter of drums 31 and 32 is not limited, its about 3- 30cm is 
desirable. 

[0058] In addition, by enlarging the outer diameter of drums 31 and 32, the touch area of the drums 31 
and 32 to the electronic paper 2 can increase, and, thereby, the writing speed of a display pattern can be 
raised. 

[0059] These drums 31 and 32 are installed so that each axis (axes of rotation 312 and 322) may be 
parallel mutually and the peripheral face of a drum 31 and the peripheral face of a drum 32 may carry out 
predetermined distance alienation. And drums 31 and 32 are arranged so that a drum 31 may become the 
drawing 1 Nakagami 22, i.e., electronic ink layer of electronic paper 2, side and a drum 32 may become 
the drawing 1 Nakashita 21, i.e., paper of electronic paper 2, side. 

[0060] The gap between the peripheral face of said drum 31 and the peripheral face of a drum 32 is set up 
so that the electronic paper 2 can pass through between a drum 31 and drums 32 and can add the need, 
and a sufficient pressure and electric field to the electronic paper 2 on a drum 31 and a drum 32. 
[0061] The drum 31 has the cylinder-like main part 311 of a drum. The circuit board 313 equipped with 
two or more pixel electrodes (up electrode) is installed in the peripheral face of this main part 311 of a 
drum. In addition, this circuit board 313 is explained in full detail behind. 

[0062] Moreover, the drum 32 has the cylinder-like main part 321 of a drum. The common electrode (lower 
electrode) 323 is installed in the peripheral face of this main part 321 of a drum. 

[0063] Drawing 4 is drawing (block diagram) showing typically the condition of having developed the 
circuit board 313. In addition, the direction of the drawing 4 Nakaya mark A is the conveyance direction 
of the electronic paper 2. 

[0064] Moreover, drawing 5 is the side elevation showing 1 pixel of a plotting head 3. In addition, the 
direction of the drawing 5 Nakaya mark A is the conveyance direction of the electronic paper 2. 
[0065] As shown in drawing 4 , the circuit board 313 has the substrate 61 made of resin which has 
flexibility (flexibility). 

[0066] The pixel electrode 64 of two or more squares arranged in the shape of a matrix on this substrate 
61 (array), Two or more thin film transistors 65 which change the flow of each pixel electrode 64, and 
un-flowing, respectively (TFT) (change element), The gate driver 62 which impresses voltage (signal) to 



the gate of each thin film transistor 65, The source driver 63 which impresses voltage (signal) to the 
source of each thin film transistor 65, two or more gate lines 621 which extend in the longitudinal 
direction in drawing 4 , and two or more source lines 631 which extend in the lengthwise direction in 
drawing 4 are formed, respectively. 

[0067] One pixel electrode 64 is equivalent to 1 pixel (dot). 

[0068] Moreover, although especially the pitch of each pixel electrode 64 is not limited, its 500 : 5000dpi 
(dots per inch) degree is desirable. 

[0069] In addition, it cannot be overemphasized that the configuration of the pixel electrode 64 is not 
limited to a square in this invention. 

[0070] Moreover, in this invention, the pattern of the array of the pixel electrode 64 does not interfere, 
even if it was not limited in the shape of a matrix, for example, the pixel electrode 64 is located in a line in 
the shape of a delta. 

[0071] Hereafter, the array of the Nth longitudinal direction is called "Nth line (eye N line)" from "the 1st 
line (1st line)" and an upside for the array of the longitudinal direction of most an upside among drawing 
4. 

[0072] Moreover, the array of the Nth lengthwise direction is called "Nth train (eye N train)" from "the 1st 
train (eye one train)" and left-hand side for the array of the lengthwise direction of most left-hand side 
among drawing 4 . 

[0073] Two or more gate lines 621 which extend in the longitudinal direction in drawing 4 are connected 
to the gate driver 62, respectively. 

[0074] Moreover, two or more source lines 631 which extend in the lengthwise direction in drawing 4 are 
connected to the source driver 63, respectively. 

[0075] And the gate of each thin film transistor 65 is connected to the corresponding gate line 621, 
respectively. 

[0076] Moreover, the source of each thin film transistor 65 is connected to the corresponding source line 
631, respectively, and the drain of each thin film transistor 65 is connected to the corresponding pixel 
electrode 64, respectively. 

[0077] A gate driver 62 scans said gate line 621 sequentially to every one line (line). 

[0078] For example, between scan times (time amount) t impresses voltage (scan voltage) to the gate of all 
the thin film transistors 65 of eye N line "which scans the gate line 621 of eye N line", and it says that 
between scan times t turns ON all the thin film transistors 65 (gate of a thin film transistor 65) of eye N 
line. 

[0079] Thus, the role of a gate driver 62 is that the degree of eye N line scans the degree of the N+lst line 
and the N+lst line sequentially with the N+2nd line, i.e., between scan times t makes all the thin film 
transistors 65 of the line turn on per line, (every line) one by one. 

[0080] The source driver 63 is a circuit which impresses the voltage according to printed information 
(information which shows a display pattern) to the pixel electrode 64 through the source line 631 and said 
thin film transistor 65, when it is also called a data line actuation circuit and scan voltage is impressed to 
the predetermined gate line 621 (i.e., when the thin film transistor 65 of a predetermined line turns on 
altogether). 

[0081] When scan voltage is impressed to the predetermined gate line 621, the corresponding pixel 
electrode 64 flows by impressing said voltage to the predetermined source line 631. Thereby, the negative 



voltage of predetermined magnitude is impressed to the corresponding pixel electrode 64, and as shown in 
drawing 5 , the pixel electrode 64 can be electrified in negative. If the potential of the common electrode 
323 is set as 0 volt at this time, electric field will be formed toward the pixel electrode 64 (generated). 
[0082] Although especially the magnitude of the voltage (potential difference of the pixel electrode 64 and 
the common electrode 323) impressed between said pixel electrodes 64 and common electrodes 323 is not 
limited, it is an absolute value, its 10 volts or more are desirable, and its 20 volts or more are more 
desirable. 

[0083] Actuation of each of said thin film transistor 65 is controlled by the control means 7 through a gate 
driver 62 and the source driver 63, respectively. 

[0084] A control means 7 usually consists of integrated circuits which consist of a logical circuit, a memory 
circuit, etc., and performs control of each thin film transistor 65 grade of the drum 41 of the erase head 4 
mentioned later besides said each thin film transistor 65, and the printer 1 whole for electronic papers. 
[0085] As for formation of the circuit board 313 to the peripheral face of the main part 311 of a drum 
mentioned above, it is desirable to perform it as follows for example. 

[0086] First, it forms on the predetermined substrate which does not illustrate the circuit section 
equipped with the thin film transistor array mentioned above, a pixel electrode array, etc., and it 
exfoliates by the predetermined method from said substrate, and this is imprinted on a substrate 61. 
Thereby, the circuit board 313 is obtained. JP, 10* 125930, A by the applicant for this patent can be used for 
the details of this method. 

[0087] Subsequently, this circuit board 313 is twisted around the peripheral face of the main part 311 of a 
drum, and it fixes. 

[0088] As shown in drawing 1 , from the plotting head 3, the erase head 4 carries out predetermined 
distance alienation, and is installed in the drawing 1 Nakamigi side (the conveyance direction near side of 
the electronic paper 2) of a plotting head 3. 

[0089] This erase head 4 consists of drums 41 and 42 of the couple currently supported free [ a revolution ] 
like the plotting head 3 mentioned above. The outer diameter of a drum 41 and a drum 42 is set up 
identically to the outer diameter of the drum 31 of the plotting head 3 mentioned above, and a drum 32 
(the outer diameter of a drum 41 and the outer diameter of a drum 42 are set up identically). 
[0090] Although especially the outer diameter of drums 41 and 42 is not limited, its about 3-30cm is 
desirable like the outer diameter of the drums 31 and 32 mentioned above. 

[0091] In addition, by enlarging the outer diameter of drums 41 and 42, the touch area of the drums 41 
and 42 to the electronic paper 2 can increase, and, thereby, the erasing speed of a display pattern can be 
raised. 

[0092] These drums 41 and 42 are installed so that each axis (axes of rotation 412 and 422) may be 
parallel mutually and the peripheral face of a drum 41 and the peripheral face of a drum 42 may carry out 
predetermined distance alienation like the plotting head 3 mentioned above. And drums 41 and 42 are 
arranged so that a drum 41 may become the drawing 1 Nakagami 22, i.e., electronic ink layer of electronic 
paper 2, side and a drum 42 may become the drawing 1 Nakashita 21, i.e., paper of electronic paper 2, 
side like the plotting head 3 mentioned above. 

[0093] The drum 41 has the cylinder-like main part 411 of a drum. The circuit board 413 equipped with 
two or more pixel electrodes (up electrode) 64 as well as the plotting head 3 mentioned above is installed 
in the peripheral face of this main part 411 of a drum. In addition, since this circuit board 413 is the same 



as the circuit board 313 of the plotting head 3 mentioned above, a part of that explanation is omitted. 
[0094] Moreover, the drum 42 has the cylinder-like main part 421 of a drum. The common electrode (lower 
electrode) 423 is installed in the peripheral face of this main part 421 of a drum. 

[0095] Drawing 6 is the side elevation showing 1 pixel of the erase head 4. In addition, the direction of the 
drawing 6 Nakaya mark A is the conveyance direction of the electronic paper 2. 

[0096] A gate driver 62 scans said gate line 621 sequentially to every one line (line) (refer to drawing 4 ). 
[0097] For example, between scan times (time amount) t impresses voltage (scan voltage) to the gate of all 
the thin film transistors 65 of eye N line "which scans the gate line 621 of eye N line", and it says that 
between scan times t turns ON all the thin film transistors 65 (gate of a thin film transistor 65) of eye N 
line. 

[0098] Thus, the role of a gate driver 62 is that the degree of eye N line scans the degree of the N+lst line 
and the N+lst line sequentially with the N+2nd line, i.e., between scan times t makes all the thin film 
transistors 65 of the line turn on per line, (every line) one by one. 

[0099] The source driver 63 is a circuit which impresses voltage to the pixel electrode 64 through the 
source line 631 and said thin film transistor 65, when it is also called a data line actuation circuit and 
scan voltage is impressed to the predetermined gate line 621 (i.e., when the thin film transistor 65 of a 
predetermined line turns on altogether). 

[0100] When scan voltage is impressed to the predetermined gate line 621, the corresponding pixel 
electrode 64 flows by impressing said voltage to the predetermined source line 631. The positive voltage of 
predetermined magnitude is impressed to the corresponding pixel electrode 64 by this, and as shown in 
drawing 6 , the pixel electrode 64 can be charged in positive. At this time, electric field are formed toward 
the common electrode 423 from the pixel electrode 64. 

[0101] Although especially the magnitude of the voltage (potential difference of the pixel electrode 64 and 
the common electrode 423) impressed between said pixel electrodes 64 and common electrodes 423 is not 
limited, it is an absolute value, its 10 volts or more are desirable, and its 20 volts or more are more 
desirable. 

[0102] In addition, as for formation of the circuit board 413 to the peripheral face of said main part 411 of 
a drum, it is desirable to carry out by the same method as formation of the circuit board 313 to the 
peripheral face of the main part 311 of a drum mentioned above. 
[0103] Next, an operation of the printer 1 for electronic papers is explained. 

[0104] In case a display pattern is drawn on the electronic paper 2 by the printer 1 for electronic papers, 
as shown in drawing 1 , with a drive, the drum 31 of the description arm head 3 rotates to the clockwise 
rotation in drawing 1 at a predetermined rotational frequency (rotational speed), and a drum 32 rotates it 
to the counterclockwise rotation in drawing 1 at the same rotational frequency as a drum 31. 
[0105] Similarly, with a drive, the drum 41 of the erase head 4 rotates to the clockwise rotation in drawing 
1 at the same rotational frequency as a drum 31, and rotates a drum 42 to the counterclockwise rotation 
in drawing 1 at the same rotational frequency as a drum 41. 

[0106] In addition, since all of the outer diameter of each drums 31, 32, 41, and 42 are the same as 
mentioned above, all the linear velocity of the peripheral face of each drums 31, 32, 41, and 42 becomes 
the same. 

[0107] The electronic paper 2 is conveyed from the drawing 1 Nakamigi side even to the erase head 4 
according to a conveyance device. 



[0108] A control means 7 drives a gate driver 62, and makes all the thin film transistors 65 of the erase 
head 4 scan and turn on for every line. 

[0109] Under the present circumstances, further, a control means 7 drives the source driver 63, and 
outputs the signal of this potential to all the source lines 631. 

[0110] In addition, a control means 7 starts said scan and the output of said signal, before the pixel 
electrode 64 of each train contacts the electronic paper 2. 

[0111] If it is impressed to all the pixel electrodes 64 by this as shown in drawing 6 , predetermined 
magnitude, for example, positive voltage, all the pixel electrodes 64 will just be charged. And if the 
potential of the common electrode 423 is set as 0 volt, electric field will be formed toward the common 
electrode 423, respectively from each pixel electrode 64 which counters. 

[0112] On a drum 41 and a drum 42, the electronic paper 2 is pinched and is sent in the direction of an 
arrow head A. That is, the electronic paper 2 passes through between a drum 41 and drums 42 one by one 
from a head (portion of the left-hand side in drawing 1 ). Under the present circumstances, on a drum 41 
and a drum 42, the electronic paper 2 is placed into said electric field while it is pressed by the 
predetermined pressure one by one from a head (electric field are impressed). 

[0113] As one example, after making the electronic paper 2 into whole surface white with the erase head 4, 
a plotting head 3 explains the mode which writes in a blue alphabetic character and a blue graphic form. 
[0114] As shown in drawing 7 , each charged particle 27 of the electronic paper 2 placed into said electric 
field moves to the drawing 7 Nakagami side within the main part 25 of a capsule by the electric field, 
respectively. By these charged particles 27, the color of the screen 20 of the electronic paper 2 
corresponding to it becomes white. 

[0115] Hereafter, similarly, in case the electronic paper 2 passes through between a drum 41 and drums 
42, the color of the screen 20 becomes white. 

[0116] And if it passes through between a drum 41 and drums 42 to the end face (portion by the side of 
drawing 1 Nakamigi) of the electronic paper 2, all the colors of the screen 20 of the electronic paper 2 will 
turn into white. That is, all the display patterns drawn by the electronic paper 2 are eliminated (reset). 
[0117] Moreover, as shown in drawing 1 , the electronic paper 2 is sent in the direction of an arrow head A 
on said drum 41 and drum 42, and, thereby, is conveyed to a plotting head 3. 

[0118] A control means 7 controls the source voltage of each thin film transistor 65 based on the signals 
(for example, picture signal etc.) which show a display pattern while controlling the gate voltage of each 
thin film transistor 65. 

[0119] That is, a control means 7 drives a gate driver 62, carries out time sharing of the gate line 621, and 
scans it. The pulse voltage of time amount t is impressed to the gate line 621 of the 1st line, and between 
time amount t makes the gate of all the thin film transistors 65 of the 1st line turn on first, as shown in 
drawing 4 (it opens). That is, between time amount t makes all the thin film transistors 65 of the 1st line 
turn on. Subsequently, pulse voltage is impressed to the gate line 621 of the 2nd line, and between time 
amount t makes all the thin film transistors 65 of the 2nd line turn on. Hereafter, pulse voltage is 
similarly impressed to the gate line 621 one by one. 

[0120] And a control means 7 sends out the signal (for example, picture signaD corresponding to the 
target line to the source driver 63, drives the source driver 63, and impresses the voltage for the target 
line of one line to the source of the thin film transistor 65 corresponding to between the time amount t 
which the thin film transistor 65 of the target line turns on in the target line. Thereby, the voltage 



according to said signal is impressed between the source-drains of the thin film transistor 65 of the target 
line. For example, there is the 2nd target line, and when -20 volts is impressed to the source of the thin 
film transistor 65 of eye two trains, the voltage of the source line 631 of eye 2 of the source driver 63 
trains, i.e., eye two trains, should just be -20 volts. 

[0121] Thereby, as shown in drawing 5 , the negative voltage of predetermined magnitude is impressed to 
the target pixel electrode 64, and the target pixel electrode 64 is charged in negative. And if the potential 
of the common electrode 323 is set as 0 volt, electric field will be formed toward the common electrode 323 
and the pixel electrode 64 of said object which counters, respectively. 

[0122] As shown in drawing 1 , on a drum 31 and a drum 32, the electronic paper 2 is pinched and is sent 
in the direction of an arrow head A. That is, the electronic paper 2 passes through between a drum 31 and 
drums 32 one by one from a head. Under the present circumstances, on a drum 31 and a drum 32, the 
electronic paper 2 is placed into said electric field while it is pressed by the predetermined pressure one 
by one from a head. 

[0123] As shown in drawing 8 , each charged particle 27 of the electronic paper 2 placed into said electric 
field moves to the drawing 8 Nakashita side within the main part 25 of a capsule by the electric field, 
respectively. In this case, since a liquid 26 is located in the drawing 8 Nakagami side within the main part 
25 of a capsule, the color of the screen 20 of the electronic paper 2 corresponding to it becomes blue. That 
is, some display patterns are drawn by the electronic paper 2. 

[0124] Hereafter, similarly, in case the electronic paper 2 passes through between a drum 31 and drums 
32, some display patterns are drawn by the electronic paper 2. 

[0125] And if it passes through between a drum 31 and drums 32 to the end face of the electronic paper 2, 
all display patterns will be drawn by the electronic paper 2. Above, drawing of the display pattern to the 
electronic paper 2 is completed. 

[0126] When rewriting the display pattern of this electronic paper 2, or also when drawing a display 
pattern on another electronic paper 2, as mentioned above, first, a display pattern is eliminated with the 
erase head 4, and a new display pattern is drawn after this. 

[0127] Moreover, in eliminating the display pattern of the electronic paper 2, the erase head 4 mentioned 
above performs only elimination of a display pattern. 

[0128] As explained above, according to this printer 1 for electronic papers, predetermined display 
patterns, such as a repeat, an alphabetic character, a numeric character, and a graphic form, can be 
drawn on the electronic paper 2. 

[0129] Moreover, since a display pattern is drawn on the electronic paper 2, compared with the case where 
display a display pattern on a display and it is seen, a display pattern is legible and paper (resource) does 
not become useless compared with the case where a display pattern is printed and seen on paper. 
[0130] And by this printer 1 for electronic papers, since it draws by the drum-like plotting head 3, in the 
case of drawing, a pressure can be applied to the electronic paper 2 at homogeneity, and, thereby, a 
display pattern can be drawn on the electronic paper 2 proper and certainly (since the pixel electrode 64 
and the common electrode 423 of a plotting head 3 are formed in the curved surface, respectively). 
[0131] Similarly, since it eliminates with the drum-like erase head 4, in the case of elimination, a pressure 
can be applied to the electronic paper 2 at homogeneity, and, thereby, the display pattern drawn by 
homogeneity at the electronic paper 2 can be eliminated certainly (since the pixel electrode 64 and the 
common electrode 423 of the erase head 4 are formed in the curved surface, respectively). 



[0132] Moreover, by this printer 1 for electronic papers, since the configuration of the drum of the erase 
head 4 or a plotting head 3 has become cylinder-like, elimination and drawing of a display pattern can be 
performed continuously, without receiving a limit in the length of the longitudinal direction in drawing 1 
of the electronic paper 2. 

[0133] You may consist of this inventions so that the erase head 4 of the printer 1 for electronic papers can 
form the electric field for elimination collectively This is shown in the 2nd example. 

[0134] Drawing 9 is the side elevation showing the erase head in the 2nd example of the printer for 
electronic papers of this invention. 

[0135] The configuration of the printer 1 for electronic papers of this 2nd example differs from the erase 
head 4 of the printer 1 for electronic papers of the 1st example which the structure of the erase head 5 
mentioned above, and also is the same as that of the printer 1 for electronic papers of the 1st example. 
That is, the printer 1 for electronic papers of the 2nd example is transposed to the erase head 5 which 
shows the erase head 4 shown in drawing I to drawing 9 . 

[0136] Therefore, from the plotting head 3, the erase head 5 shown in drawing 9 carries out 
predetermined distance alienation, and is installed in the dr aw in g I Nakamigi side of the plotting head 3 
shown in drawing 1 . 

[0137] This erase head 5 consists of drums 51 and 52 of the couple currently supported free [ a revolution ] 
like the plotting head 3 and the erase head 4 which were mentioned above. The outer diameter of drums 
51 and 52 is set up identically to the outer diameter of the drum 31 of the plotting head 3 mentioned 
above, and a drum 32 (the outer diameter of a drum 51 and the outer diameter of a drum 52 are set up 
identically). 

[0138] Although especially the outer diameter of drums 51 and 52 is not limited, its 3 30cm is desirable 
like the outer diameter of the drums 31, 32, 41, and 42 mentioned above. 

[0139] In addition, by enlarging the outer diameter of drums 51 and 52, the touch area of the drums 51 
and 52 to the electronic paper 2 can increase, and, thereby, the erasing speed of a display pattern can be 
raised. 

[0140] These drums 51 and 52 are installed so that each axis (axes of rotation 512 and 522) may be 
parallel mutually and the peripheral face of a drum 51 and the peripheral face of a drum 52 may carry out 
predetermined distance alienation like the plotting head 3 and the erase head 4 which were mentioned 
above. And drums 51 and 52 are arranged so that a drum 51 may become the drawing 9 Nakagami 22, i.e., 
electronic ink layer of electronic paper 2, side and a drum 52 may become the drawing 9 Nakashita 21, i.e., 
paper of electronic paper 2, side like the erase head 4 mentioned above. 

[0141] The drum 51 has the cylinder-like main part 511 of a drum. The single up electrode 513 is installed 
in the peripheral face of this main part 511 of a drum. 

[0142] Moreover, the drum 52 has the cylinder-like main part 521 of a drum. The single lower electrode 
523 is installed in the peripheral face of this main part 521 of a drum. 

[0143] The up electrode 513 and the lower electrode 523 consist of for example, a metal thin film or a 
conductive ceramic thin film. 

[0144] Besides, between the section electrode 513 and the lower electrode 523, a driver 6 is driven by the 
command from a control means 7, and voltage is impressed to it. For example, if positive voltage (plus 
potential) is impressed to the up electrode 513 and negative voltage (minus potential) is impressed to the 
lower electrode 523, electric field will be formed in the place where the up electrode 513 and the lower 



electrode 523 have countered toward the lower electrode 523 from the up electrode 513. 

[0145] Although especially the magnitude of the voltage impressed to inter-electrode [ this] is not limited, 

it is an absolute value, its 10 volts or more are desirable, and its 20 volts or more are more desirable. 

[0146] Next, an operation of the erase head 5 in the printer 1 for electronic papers of the 2nd example is 

explained. 

[0147] Since the operation of this printer 1 for electronic papers is the same as that of the printer 1 for 
electronic papers of the 1st example mentioned above except for the operation of the erase head 5, only an 
operation of the erase head 5 is explained hereafter. 

[0148] With a drive, the drum 51 of the erase head 5 rotates to the clockwise rotation in drawing 9 at the 
same rotational frequency as a drum 31, and rotates a drum 52 to the counterclockwise rotation in 
drawing 9 at the same rotational frequency as a drum 51. 

[0149] In addition, also in the 2nd example, since all of the outer diameter of each drums 31, 32, 51, and 
52 are the same, all the linear velocity of the peripheral face of each drums 31, 32, 51, and 52 becomes the 
same. 

[0150] According to a conveyance device, the electronic paper 2 is conveyed from the drawing 9 Nakamigi 
side even to the erase head 5 as shown by the arrow head A. 

[0151] Before the electronic paper 2 is involved in drums 51 and 52 (before contacting), a control means 7 
drives a driver 6 and impresses voltage between the up electrode 513 of the erase head 5, and the lower 
electrode 523. For example, if positive voltage is impressed to the up electrode 513 and negative voltage is 
impressed to the lower electrode 523 as shown in drawing 9 , electric field will be formed toward the lower 
electrode 523 in the place where the electronic paper 2 is pinched by drums 51 and 52, i.e., the place 
where the up electrode 513 and the lower electrode 523 have countered, from the up electrode 513. 
[0152] The electronic paper 2 passes through between a drum 51 and drums 52 one by one from a head 
(portion of the left-hand side in drawing 9 ). Under the present circumstances, as the 1st example 
described, a predetermined pressure and electric field are impressed one by one from a head. 
[0153] Thus, when placed into said electric field from the head of the electronic paper 2 to a end face, the 
screen 20 of the electronic paper 2 serves as whole surface white. That is, even if the display pattern is 
drawn by the electronic paper 2, they are altogether eliminated with this erase head 5 (reset). 
[0154] As explained above , in the case of this erase head 5 , structure can be easy , it can manufacture 
easily and control be easy , and since the respectively single up electrode 513 and the lower electrode 523 
be moreover formed in the whole surface on a drum 51 and 52 , there be no joint in an electrode ( being 
able to form electric field continuously ) , and it have the advantage that it can prevent that erase on the 
electronic paper 2 and the remainder arise . 

[0155] In addition, in this invention, even if the erase heads 4 and 5 are for example, an electrification bar, 
an electrification roll, etc., they do not interfere. 

[0156] Next, the 3rd example of the printer for electronic papers of this invention is explained. 
[0157] Drawing 10 is the side elevation showing the 3rd example of the printer for electronic papers of 
this invention. In addition, about a common feature with the printer 1 for electronic papers of the 1st 
example mentioned above, explanation is omitted and the main points of difference are explained. 
[0158] As shown in this drawing, the printer 1 for electronic papers has the plotting head 8 which 
performs elimination of the display pattern drawn by the electronic paper 2, and drawing of a display 
pattern (over write), the drive which carries out revolution actuation of the plotting head 8 and which is 



not illustrated, and the conveyance device which is not illustrated in which the electronic paper 2 is 
conveyed. In addition, the direction of the drawing 10 Nakaya mark A is the conveyance direction of the 
electronic paper 2. 

[0159] It consists of a plotting head 8 and drums 81 and 82 of the couple currently supported free [ a 
revolution ]. The outer diameter of a drum 81 and the outer diameter of a drum 82 are set up identically. 
[0160] Although especially the outer diameter of drums 81 and 82 is not limited, its about 3"30cm is 
desirable. 

[0161] These drums 81 and 82 are installed so that each axis (axes of rotation 812 and 822) may be 
parallel mutually and the peripheral face of a drum 81 and the peripheral face of a drum 82 may carry out 
predetermined distance alienation. And drums 81 and 82 are arranged so that a drum 81 may become the 
drawing 10 Nakagami 22, i.e., electronic ink layer of electronic paper 2, side and a drum 82 may become 
the drawing 10 Nakashita 21, i.e., paper of electronic paper 2, side. 

[0162] The drum 81 has the cylinder-like main part 811 of a drum. The circuit board 813 equipped with 
two or more pixel electrodes (up electrode) is installed in the peripheral face of this main part 811 of a 
drum. 

[0163] Moreover, the drum 82 has the cylinder-like main part 821 of a drum. The circuit board 823 
equipped with two or more pixel electrodes (lower electrode) is installed in the peripheral face of this 
main part 821 of a drum. 

[0164] In addition, since said circuit boards 813 and 823 are the same as the circuit board 313 of the 
plotting head 3 of the printer 1 for electronic papers of the 1st example mentioned above respectively, the 
explanation is omitted. 

fOlftftl Drawing 11 and drawing 12 are the side elevations showing 1 pixel of a plotting head 8, 
respectively. In addition, drawing 11 and the direction of the drawing 12 Nakaya mark A are the 
conveyance directions of the electronic paper 2. 

[0166] As shown in drawing 11 and drawing 12 , it consists of this printer 1 for electronic papers so that 
the location of the pixel electrode 64 of a drum 81 and a location with the pixel electrode 64 of the drum 82 
corresponding to this may be in agreement, for example, so that alignment may be made by the timing 
belt, an encoder, etc. 

[0167] If the gate turns on (voltage impressed to the gate) and the voltage of predetermined magnitude is 
impressed to the source, respectively, thereby, the corresponding pixel electrode 64 will flow through each 
thin film transistor 65. 

[0168] If the gate of the thin film transistor 65 of a drum 81 turns on and voltage is impressed to the 
source as shown in drawing 11 , the positive voltage of predetermined magnitude will be impressed to the 
corresponding pixel electrode 64, and the pixel electrode 64 will just be charged. In that case, to the same 
timing, the gate of the thin film transistor 65 of a drum 82 is turned on, 0 (null voltage) or negative 
voltage is impressed to the source, and the pixel electrode 64 is electrified in 0 (the amount of charges = 0), 
or negative as the gate of the thin film transistor 65 of a drum 81 turns on. Thereby, electric field are 
formed toward the pixel electrode 64 of a drum 82 from the pixel electrode 64 of a drum 81. 
[0169] On the contrary, if the gate of the thin film transistor 65 of a drum 82 turns on and voltage is 
impressed to the source as shown in drawing 12 , the positive voltage of predetermined magnitude will be 
impressed to the corresponding pixel electrode 64, and the pixel electrode 64 will just be charged. In that 
case, to the same timing, the gate of the thin film transistor 65 of a drum 81 is turned on, 0 or negative 



voltage is impressed to the source, and the pixel electrode 64 is electrified in 0 or negative as the gate of 
the thin film transistor 65 of a drum 82 turns on. Thereby, electric field are formed toward the pixel 
electrode 64 of a drum 81 from the pixel electrode 64 of a drum 82. 

[0170] Although especially the magnitude of the voltage impressed between the pixel electrode 64 of said 
drum 81 and the pixel electrode 64 of a drum 82 is not limited, its 10 volts or more are desirable, and its 
20 volts or more are more desirable. 

[0171] In addition, as for formation of the circuit board 813 to the peripheral face of said main part 811 of 
a drum, and formation of the circuit board 823 to the peripheral face of said main part 821 of a drum, it is 
desirable to carry out by the respectively same method as formation of the circuit board 313 to the 
peripheral face of the main part 311 of a drum in the printer 1 for electronic papers of the 1st example 
mentioned above. 

[0172] Next, an operation of the printer 1 for electronic papers of the 3rd example is explained briefly. 
[0173] An over-write [ this printer 1 for electronic papers / control means / based on the signals (for 
example, picture signal etc.) which show a display pattern, a control means 7 makes the predetermined 
thin film transistor 65 of drums 81 and 82 turn on, impresses voltage to the source through the gate 
driver 62 and the source driver 63 of drums 81 and 82, and / a display pattern ] thereby when drawing a 
display pattern on the electronic paper 2. 

[0174] That is, in making blue the color of the predetermined portion (pixel) of the screen 20 of the 
electronic paper 2, the gate of the thin film transistor 65 of the drum 81 corresponding to the pixel made 
blue and the thin film transistor 65 of a drum 82 is turned on, positive voltage is impressed to the source 
of the thin film transistor 65 of a drum 82, and it impresses 0 or negative voltage to the source of the thin 
film transistor 65 of a drum 81. 

[0175] Thereby, as shown in drawing 12 , the positive voltage of predetermined magnitude is impressed to 
the pixel electrode 64 of the object of a drum 82, and the pixel electrode 64 is just charged. Moreover, the 
negative voltage of 0 or predetermined magnitude is impressed to the pixel electrode 64 of the object of a 
drum 81, and the pixel electrode 64 is charged in 0 or negative. And electric field are formed toward the 
pixel electrode 64 and the pixel electrode 64 of the drum 81 which counters, respectively from the pixel 
electrode 64 of the object of a drum 82. 

[0176] On the contrary, in making white the color of the predetermined portion (pixeD of the screen 20 of 
the electronic paper 2, the gate of the thin film transistor 65 of the drum 81 corresponding to the pixel 
made white and the thin film transistor 65 of a drum 82 is turned on, positive voltage is inputted into the 
source of the thin film transistor 65 of a drum 81, and it impresses 0 or negative voltage to the source of 
the thin film transistor 65 of a drum 82. 

[0177] Thereby, as shown in drawing 11 , the positive voltage of predetermined magnitude is impressed to 
the pixel electrode 64 of the object of a drum 81, and the pixel electrode 64 is just charged. Moreover, the 
negative voltage of 0 or predetermined magnitude is impressed to the pixel electrode 64 of the object of a 
drum 82, and the pixel electrode 64 is charged in 0 or negative. And electric field are formed toward the 
pixel electrode 64 and the pixel electrode 64 of the drum 82 which counters, respectively from the pixel 
electrode 64 of the object of a drum 81. 

[0178] As shown in drawing 8 , each charged particle 27 of the electronic paper 2 placed into the other 
electric field moves to the pixel electrode 64 of a drum 81 by the electric field from the pixel electrode 64 of 
a drum 82 at the dewing 8 Nakashita side within the main part 25 of a capsule, respectively. In this case, 



since a liquid 26 is located in the drawing 8 Nakagami side within the main part 25 of a capsule, the color 
of the screen 20 of the electronic paper 2 corresponding to it becomes blue. 

[0179] On the contrary, as shown in drawing 7 , each charged particle 27 of the electronic paper 2 placed 
into the other electric field moves to the pixel electrode 64 of a drum 82 by the electric field from the pixel 
electrode 64 of a drum 81 at the drawing 7 Nakagami side within the main part 25 of a capsule, 
respectively, and the color of the screen 20 of the electronic paper 2 corresponding to it becomes white by 
these charged particles 27. 

[01801 Moreover, in order to eliminate the display pattern of the electronic paper 2 and to make it whole 
surface white, all the pixel electrodes 64 on a drum 81 are just electrified one by one, and all the pixel 
electrodes 64 on a drum 82 are electrified one by one in it and coincidence 0 or negative. Thereby, in the 
place where the pixel electrode 64 of a drum 81 and the pixel electrode 64 of a drum 82 have countered, 
electric field are formed toward the pixel electrode 64 of a drum 82 from the pixel electrode 64 of a drum 
81, and the screen 20 of the electronic paper 2 becomes whole surface white. 

[0181] On the contrary, what is necessary is to form electric field in the above and hard flow, and just to 
form the other electric field in the pixel electrode 64 of a drum 81 from formation 64, i.e., the pixel 
electrode of a drum 82, in order to make the screen 20 of the electronic paper 2 into whole surface blue. 
[0182] As explained above, according to this printer 1 for electronic papers, a repeat and a predetermined 
display pattern can be drawn proper and certainly on the electronic paper 2 as well as the printer 1 for 
electronic papers of the 1st example mentioned above. 

[0183] Moreover, by this printer 1 for electronic papers, since an over-write [ paper / 2 / electronic ], the 
erase head is unnecessary and, thereby, structure can be simplified. 

[0184] Next, the 4th example of the printer for electronic papers of this invention is explained. 

[0185] Drawing 13 is the side elevation showing the 4th example of the printer for electronic papers of 

this invention. 

[0186] The printer 1 for electronic papers of this 4th example is a printer for electronic papers equipped 
with the plotting head [ over-write / plotting head ] 9, and that configuration differs from the electrode 
structure of the drum 52 of the plotting head 5 of the printer 1 for electronic papers of the 3rd example 
which the electrode structure of the drum 92 of a plotting head 9 mentioned above, and also that of it is 
the same as that of the printer 1 for electronic papers of the 3rd example. Therefore, about a common 
feature with the printer 1 for electronic papers of the 3rd example, explanation is omitted and the main 
points of difference are explained. 

[0187] As shown in drawing 13 , about the plotting head 9 of the printer 1 for electronic papers of the 4th 
example, a drum 91 911, i.e., the main part of a drum, the axis of rotation 912 and the circuit board 913, 
and the main part 921 of a drum and the axis of rotation 922 are the same as that of it of the 3rd example 
respectively. 

[0188] That is, the circuit board 913 equipped with two or more pixel electrodes (up electrode) is installed 
in the peripheral face of the main part 911 of a drum of a drum 91. 

[0189] On the other hand, the common electrode dower electrode) 923 is installed in the peripheral face of 
the main part 921 of a drum of a drum 92. 

[0190] Therefore, it is 1 pixel of a plotting head 9, and the side elevation showing the actuation at the time 
of an over-write [ form electric field between a pixel electrode and the common electrode 923 and / paper / 
2 / electronic / a display pattern ] becomes like drawing 5 or drawing 6 . 



[0191] Next, an operation of the printer 1 for electronic papers of the 4th example is explained briefly. 
[0192] When drawing a display pattern on the electronic paper 2, by this printer 1 for electronic papers a 
control means 7 Based on the signals (for example, pixel signal etc.) which show a display pattern, the 
gate driver 62 and the source driver 63 of a drum 91 are minded. While making the predetermined thin 
film transistor 65 of a drum 91 turn on and impressing predetermined voltage (potential) to the source An 
over- write [ through a driver 6, the voltage (potential) of the common electrode 923 of a drum 92 is held to 
a predetermined value (setting up), and this forms selectively two electric fields from which a direction 
differs between each pixel electrode 64 and the common electrode 923, and 7 a display pattern ]. 
[0193] While shows drawing 13 and there are two kinds of methods as follows among the methods of 
over- writing by the printer 1 for electronic papers which installed the circuit board 913 only in the drum 
91. Hereafter, the method 1 and method 2 of over-writing are explained. 

[0194] <Method 1> Drawing 14 is drawing (principle drawing of a method 1) showing the voltage 
(potential) of the pixel electrode 64 of a drum 91, and the common electrode 923 of a drum 92, and the 
display pattern corresponding to it. Hereafter, based on drawing 14 , a method 1 (operation of the printer 
1 for electronic papers) is explained. 

[0195] By this method, in realizing over-writing to the electronic paper 2, it sets the voltage 142 of the 
common electrode 923 as the middle value (mean value = constant value) of the peak price of the voltage 
141 of the pixel electrode 64, and the minimum value. That is, when the voltage 141 of the pixel electrode 
64 changes to 0 to V volts (peak price =V volt, the minimum value = in the case of 0 volt), the voltage 142 
of the common electrode 142 is set as V/2 volt. 
[0196] Hereafter, an example is explained. 

[0197] For example, when drawing the display pattern 143 shown in drawing 14 in the predetermined 
line of the electronic paper 2 and the gate of the thin film transistor 65 of the line corresponding to the 
line turns on, the voltage shown in the source of those thin film transistors 65 by voltage pattern 141a, 0 
[ i.e., ], and the voltage of V volts are impressed. It sets to the voltage which shows the voltage 142 of the 
common electrode 923 by voltage pattern 142a, i.e., V/2 volt, in that case. 

[0198] Since the voltage 141 of the pixel electrode 64 is V volts and the voltage 142 of the common 
electrode 923 is V/2 volt in eye a train (N-2), for example when it does in this way, electric field are formed 
toward the common electrode 923 from the pixel electrode 64, each charged particle 27 of the electronic 
paper 2 moves to the drawing 13 Nakagami side within the main part 25 of a capsule, respectively, and 
the color of the screen 20 of the electronic paper 2 becomes white. 

[0199] On the contrary, in eye a train (N-l), since the voltage 141 of the pixel electrode 64 is 0 volt and the 
voltage 142 of the common electrode 923 is V/2 volt, electric field are formed toward the pixel electrode 64 
from the common electrode 923, each charged particle 27 of the electronic paper 2 moves to the drawing 
13 Nakashita side within the main part 25 of a capsule, respectively, and the color of the screen 20 of the 
electronic paper 2 becomes blue. 

[0200] The direction of the electric field formed between the pixel electrode 64 and the common electrode 
923 according to the voltage 141 of the pixel electrode 64 also about eye a train [ eye N train - (N+3) ], i.e., 
the color of the electronic paper 2, can be decided similarly hereafter, and a display pattern 143 can be 
drawn in the predetermined line of the electronic paper 2. 

[0201] Thus, the color of the predetermined part (pixel) of the screen 20 of the electronic paper 2 Since it 
is uniquely decided only by the voltage 141 of the pixel electrode 64, irrespective of what color the color of 



the screen 20 of the electronic paper 2 had turned into before (before drawing) Only by the electronic 
paper 2 passing through between the drum 91 of a plotting head 9, and drums 92 once, a display pattern 
can be drawn on the electronic paper 2 (the pattern of white and blue is decided uniquely). That is, an 
over- write [ paper / 2 / electronic / a display pattern ]. 

[0202] <Method 2> Drawing 15 is drawing (principle drawing of a method 2) showing the voltage 
(potential) of the pixel electrode 64 of a drum 91, and the common electrode 923 of a drum 92, and the 
display pattern corresponding to it. Hereafter, based on drawing 15 , a method 2 (operation of the printer 
1 for electronic papers) is explained. 

[0203] By this method, in realizing over-writing to the electronic paper 2, it draws by shaking the voltage 
152 of the common electrode 923 at the peak price ( drawing 15 V volts) of the voltage 151 of the pixel 
electrode 64, and the minimum value ( drawing 15 0 volt) (common potential swing). That is, when 
drawing the line of one line of the request of the electronic paper 2, while the gate of the thin film 
transistor 65 of the line corresponding to the line turns on, the voltage 152 of the common electrode 923 is 
changed from V volts to 0 volt, or 0 volt to V volts (time sharing is carried out to V volts and 0 volt, and it 
is set as it). 

[0204] Moreover, it draws, considering revolution actuation of drums 91 and 92 as step actuation, namely, 
rotating drums 91 and 92 in the shape of a step. 
[0205] Hereafter, an example is explained. 

[0206] For example, when drawing the display pattern 153 shown in drawing 15 in the predetermined 
line of the electronic paper 2 and the gate of the thin film transistor 65 of the line corresponding to the 
line turns on, the voltage shown in the source of those thin film transistors 65 by voltage pattern 151a, 0 
[ i.e., ], and the voltage of V volts are impressed. Predetermined time maintenance is carried out at the 
voltage which shows the voltage 152 of the common electrode 923 by voltage pattern 152a in that case, i.e., 
V volts, subsequently, when the gate of said thin film transistor 65 turns on succeedingly, it changes to 
the voltage shown by voltage pattern 152b, i.e., 0 volt, and predetermined time maintenance is carried 
out. 

[0207] When it does in this way and the voltage 152 of the common electrode 64 is V volts, effectual 
electric field are formed in the field shown in drawing 15 only between the pixel electrode 64 of eye a train 
(N-l), eye a train (N+l), and (N+3) eye a train, and the common electrode 923. At this time, since electric 
field are formed toward the pixel electrode 64 from the common electrode 923, the color of the screen 20 of 
the electronic paper 2 becomes blue in these portions. 

[0208] On the contrary, when the voltage 152 of the common electrode 64 is 0 volt, effectual electric field 
are formed in the field shown in drawing 15 only between the pixel electrode 64 of eye a train (N-2), eye N 
train, and (N+2) eye a train, and the common electrode 923. At this time, since electric field are formed 
toward the common electrode 923 from the pixel electrode 64, the color of the screen 20 of the electronic 
paper 2 becomes white in these portions. And the voltage between the pixel electrode 64 of eye a train 
(N-l), eye a train (N+l), and (N+3) eye a train and the common electrode 923 is 0 volt, since electric field 
are not formed in inter-electrode [ those ], in these portions, at this time, change of a color does not have 
the color of the screen 20 of the electronic paper 2, and it is held blue at it. 

[0209] Thus, by changing the voltage 152 of the common electrode 923 to V volts and 0 volt, according to 
the voltage 151 of the pixel electrode 64, the direction of the electric field formed between the pixel 
electrode 64 and the common electrode 923, i.e., the color of the electronic paper 2, can be decided, and a 



display pattern 153 can be drawn in the predetermined line of the electronic paper 2. 
[0210] Thus, the color of the predetermined part (pixel) of the screen 20 of the electronic paper 2 Since it 
is uniquely decided only by the voltage 151 of the pixel electrode 64, irrespective of what color the color of 
the screen 20 of the electronic paper 2 had turned into before (before drawing) Only by the electronic 
paper 2 passing through between the drum 91 of a plotting head 9, and drums 92 once, a display pattern 
can be drawn on the electronic paper 2 (the pattern of white and blue is decided uniquely). That is, an 
over- write [ paper 121 electronic / a display pattern ]. 

[0211] Although actuation becomes complicated compared with a method 1, a method 2 becomes twice the 
method 1 and that of the voltage which can be impressed is advantageous to high-speed drawing or high 
contrast drawing. 

[0212] As mentioned above, although the printer for electronic papers of this invention was explained 
based on each example of a graphic display, this invention is not limited to these and can replace the 
configuration of each part by the thing of the configuration of the arbitration which has the same function. 
[0213] For example, in each example mentioned above, although the configuration of a drum is cylindrical, 
as this invention shows the configuration of a drum not only to this but to drawing 16 , you may be a 
configuration like a half-drum. Namely, in this invention, the configuration of a portion of contacting the 
electronic paper of an arm head should just be a curved surface (the electrode should just be formed in the 
curved surface). 

[0214] As shown in drawing 16 , when making the configuration of a drum into a configuration like a 

half-drum, it is advantageous to the miniaturization of equipment. 

[0215] 

[Effect of the Invention] As explained above, according to the printer for electronic papers of this 
invention, predetermined display patterns, such as a repeat, an alphabetic character, a numeric character, 
and a graphic form (picture), can be drawn on an electronic paper. 

[0216] Especially, in this invention, since the configuration of a portion of contacting the electronic paper 
of an arm head is a curved surface (for example, a configuration like a half-drum where the configuration 
of the drum of an arm head is cylindrical or), a display pattern can be drawn on an electronic paper 
proper and certainly. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the side elevation showing the 1st example of the printer for electronic papers of this 
invention. 

[Drawing 21 It is the cross section showing the example of a configuration of the electronic paper in this 
invention. 

[Drawing 31 It is the cross section showing the microcapsule of the electronic paper shown in drawing 2 . 
[Drawing 41 It is drawing (block diagram) showing typically the condition of having developed the circuit 
board in this invention. 

[Drawing 51 It is the side elevation showing 1 pixel of the plotting head in this invention. 

[Drawing 6l It is the side elevation showing 1 pixel of the erase head in this invention. 

[Drawing 7l It is the cross section showing the example of a configuration of the electronic paper in this 

invention. 

[Drawing 81 It is the cross section showing the example of a configuration of the electronic paper in this 
invention. 

[Drawing 9l It is the side elevation showing the erase head in the 2nd example of the printer for electronic 
papers of this invention. 

[Drawing 101 It is the side elevation showing the 3rd example of the printer for electronic papers of this 
invention. 

[Drawing 111 It is the side elevation showing 1 pixel of the plotting head in this invention. 

[Drawing 121 It is the side elevation showing 1 pixel of the plotting head in this invention. 

[Drawing 13l It is the side elevation showing the 4th example of the printer for electronic papers of this 

invention. 

[Drawing 14l It is drawing (principle drawing of a method l) showing the voltage (potential) of the 

electrode of each drum lifting in this invention, and the display pattern corresponding to it. 

[Drawing 151 It is drawing (principle drawing of a method 2) showing the voltage (potential) of the 

electrode of each drum lifting in this invention, and the display pattern corresponding to it. 

[Drawing 161 It is the side elevation showing other examples of a configuration of the arm head in this 

invention. 

[Description of Notations] 

1 Printer for Electronic Papers 

2 Electronic Paper 



20 Screen 

21 Paper 

22 Electronic Ink Layer 

23 Binder 

24 Microcapsule 

25 Main Part of Capsule 

26 Liquid 

27 Charged Particle 

28 Nucleus 

29 Enveloping Layer 

3 Plotting Head 
31 32 Drum 

311 321 Main part of a drum 

312 322 Axis of rotation 

313 Circuit Board 

323 Common Electrode 

4 Erase Head 
41 42 Drum 

411 421 Main part of a drum 

412 422 Axis of rotation 

413 Circuit Board 

423 Common Electrode 

5 Erase Head 
51 52 Drum 

511 521 Main part of a drum - 

512 522 Axis of rotation 

513 Up Electrode 
523 Lower Electrode 

6 Driver 

61 Substrate 

62 Gate Driver 
621 Gate Line 

63 Source Driver 
631 Source Line 

64 Pixel Electrode 

65 Thin Film Transistor 

7 Control Means 

8 Plotting Head 
81 82 Drum 

811 821 Main part of a drum 

812 822 Axis of rotation 

813 823 Circuit board 



9 Plotting Head 
91 92 Drum 

911 921 Main part of a drum 

912 922 Axis of rotation 

913 Circuit Board 

923 Common Electrode 
141 142 Voltage 
141a Voltage pattern 
142a Voltage pattern 
143 Display Pattern 
151 152 Voltage 
151a Voltage pattern 
152a, 152b Voltage pattern 
153 Display Pattern 
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[0 0 4 6] W ? u*-/ir/U2. 4 

[0 0 4 7] ffljxl f , ^ < V d * r-tr/U 2 4 cog] 3 <£± 
M (Sb7<ffi2 0fflJ) lCil-:s^«Lfc««*Mftfll-*"6i:, 
H31>T«lc|S]oT«#*siki:, rJxKJ:9, flfflttfc?- 
2 7(4, *'7 J -ir^* / *2 5rtc/.;|g]3iti±fliJ(c»tt (f? 

2 4 eo El 3 <P.\.iW><«l:±. ;'lfeM4'5„ . 
[0 0 4 8] iS,'^, Y ? u # -/-lr /U- 2 4 o0[*l 3 <P Lffil 

^uuj:^, vifrttfii-r-2 7r.t, #-/-tr/Ms: 
f*2 5rt^]:J'p . KM^^SIj (ttT) " c/)J^ft^ 

14, * 2 5 rN^Kl 3 r P kffiiJSwtfk'f* 2 6 

4WRI:i'|' l-.ffij(/)fii:t % 

[0 0 4 9] *: , -v Y ? '.a V'-f /U 2 4 (4 , Sift'* 2 6 
t/ntili>TOf.A j'-2 7(/;;tck.^"*L < 4&£ ilzt*t& 

[<)05<)] Zti;~.t*)\ Vtfi-SfiV j'-2 7 ft, W 3 MM-.ftl] 



(5) 

3*Jb«<0fe*S6fe % 4fcl4»fl2<Dfe, 
JWM(S«f*ixSo tt^-'*- 2 

[0 0 5 1 ] *ffif*2 e^JtSfcflfWffi^ 7tf)Jt 

»ir£^L<-t6{cf4, |(U2 9^d« 

*IW1-JxtfJ;^o 

[0 0 5 2] W * P^^ir/U2 4^Sbtt, l 8 0 
MnHTiSSftSK, l 0-2 0/iin SS*SJ:9#4L 

[0 0 5 3] fiMEftfifitfF- 2 7^2 8 t LT<4, ^J^l 
tf, Ti0 2 (/uf-/u«3f) ?5:ffll^:HK^5o 

[0054] tfc, mcnfwa-T- 2 7 <D&mm 2 9 <t l 

T(4, .ifijxf i/y^^5-t^t^5 o 

[0 0 5 5] tfc, 8ilEtt#2 6 £ LTJ4, 0iJ^tf, E3 

[0 0 5 6] ID 1 lc*-f J: ^{^ % »H^y.K3(4, Islts 
SaEfcX«f*ixT^6-it« K7A3 l , 3 2f«/SS 
20 ixTl/^o KyA3 l^g £ K7A3 2^ 

Si:(4, ^-(-i^AE^tbTi^o 
[0 0 5 7] 3 2<^)^@(4, WtcPfi^^ix 

3-3 0cm?I*^jff$ Lt^o 
[0 0 5 8] Wo, 3 2(OK'&*±£ < "T 

5: itcj: *9 , ■«-7-^-^-2^#-rs K7A3 1 , 3 

2 0ft*ffia*SiiX-L, wix(cj: OfiTp/N^-^OJtB 

[0 0 5 9] Z.i\h<T> K7^3 1 , 3 2 (4 % Ztl^tMD 
mm ([ijtetta 1 2, 3 2 2) *«Sl^CVfT*C/j:0, 
™ o N K 7 A 3 1 iffi t h'7^3 2 coflj^l [ffi £ *?0tS 

EHHtn+SJ: 9!aS:^$ixri^. tLT, K7A3 
1 , 3 2 14, K v ^ 3 1 /j^] 1 tf-hffik 

2 ^fR+^f > / /m2 2mt tc *) , K 7A3 2ffl 
1 ^TffiiJ, -*-<ci>^» 2 c7.)« 2 1 ffijt 46 «t 

^(cKg^ixTi^o 

[0 0 6 0] fifjad K7A 3 1 w^Jfljffit 3 2 
fflffit^Pflc/jBaWe.!:, vUi -^-'--2/j^ K7A3 1 £ 
K 7 ^ 3 2 > c/)R!J * jiflia-4- 6 C > A» C ? , /^o . K 7 A 

3 1 £ K7^3 2 t rjaF^-/N-L'!:i;.8^o1- 
40 ^>4/I t Sr Allx. 6 ' > /j? 'e * 6 .t J ; l^32:>if ^ ix 

6, 

[0 0 6 1 ] A3 1 l,L, I'lffi^-tO h'7U(*3 l 1 
Sr^TLTl^, K7A.W3 1 1 0>9\>\tm\U±, IS 

ScOH^?g«ii (.I:ffl5**) tIBitMBjyEttt:! l 3 jWR 
»$ix-C^i, l^>NK<Atfe3 l 3(4, 'mat'& 

[0 0 6 2 ] fc , h" v 3 2 M, HUa^fc^ K 7 A^f^ 
3 2 1 5r^j" LT^?). ;i/)| : '7^^'1i3 2 1 (/.^MifiSw 

[ 0 0 6 3 ] [*] 4 {.t, |m|K1.I£« 3 l 3 ^Wffl L /i^ffg^r 
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[0 0 6 4] 0 5 II, t&ffi^y K3 0MH*#«: 

[0 0 6 5] EUKjiH-J: 5>{-> ®SSfitS3 1311 
[0 0 6 6] ::<0Sffi6 fTW«KB« (IB 

(TFT) 6 Sir. ^»fh7 

>^**6 5©y-hfctE <«*) srHiAn-rsy-K 

ffi («*) SrSMW-Tiy-* K5>r^<6 3 fc, 04^«t 

#«fcjfcat5**©* r - h7^r>6 2 1 Ei4*»* 
fiwcmx/zm&^y-xy^ >e 3 1 zti^nm 

[0 0 6 7] lo<Dl®^^;fiB6 4f/\ 1B# (K^h) 

[0 0 6 8] 4fc'„ #jBIRSffi6 4^tV^«i. «M-« 
S^ivfe^*^ 5 0 0-5 0 0 0dpi (Kyh/>f> 

[0 0 6 9] ft*5, *?8W-ett, Illi6 4(^)W^ 

[0070] 4fc, b*«*6 4oiaw(^ 

4 rfSx^jRKafcA/Tn *T LIS L £x4h ^ 
[0 0 7 1 ] WT, 12 4 4^ *L±«^**|p|^BBW«r 

£ r»NfT (NfrB) J 

[0 0 7 2] ifc, D*)4<t\ »Lfe(MW»->/|ticOid«Sr 
T^l^iJ (l^JS) J , fe«*^jN#BW||f*Ffi!«S2FiJ 
«r r^N^iJ (N?iJ@) j i39, 

[0 0 7 3 ] KK7<^6 2!:it BH 4 K 
gE^S^^^- >6 2 1 

[0 0 7 4 ] ifc, y»xK7f^H3i:il ( KI4 'Pitt 

//fii-ai/sas^ y- * 7 <> h 3 1 -tti.-iri-Ltfi 

[0 0 7 5} tLT, ?fri*IS h7 > >■ * * H 5 h 

11, -tix^ix, *]-/£ hH>H2 1 i^tttftSix 

[0 0 7 6 ] ifc, &t&m hy> > * 'S (i 5 0) V- * 

Z tiffin* ^t^-^ <>6 3 l Ufljfetsn 

[0 0 7 7] h K-7 Y '< 2 (:!:. nu.iii V s — h 7 Y > 
6 2 l 4 i fr (7i >) :>!:l!i«^-i'6. 
[0 0 7 8] f*jx(f, TN?rM^ 'A- h "7 < > « 2 1 *: 



(6) 

Slt5j ill NtfBcoi-^xoSIIHhyv^^ 6 

[0 0 7 9] r<E>«fc 5fc^- h K5>f'<6 2<D'&m&. 
NtrB^JSkttN+ lfri, N.+ lfTB^ftttN+2tfi 

-ttttefe, '<7»teT* (l 

[0080] y-^K7^^6 3ii 
m&thWtfti. r$\J£(D>f- h7^>62i ic^smffi 

7^6 5ist^t*>Lfct#, HUf ttlS 6 4 tc, y— 
^7^(^63 l^oct^mjffi^SIby^^^^ 6 5 L 

[0 0 8 1]. Eff^coy- h 7 Y > 6 2 1 fcjfe3t«IEj6*EP 
Jp$4xfct#^, pjf^coy-^y-r >6 3 1 (CmllBSffi 

coi®mm^6 4 lr«ili*l:i***5:i:*'C*5 < 
I^i:t*il1i3 2 3<&Sft&0#/u HcE^fc 
B*«ffi6 4«Cf$|o-T«ffAS^a;jx6 (SC 

[0082] mifeH^m^ 6 4 1 3 2 3 1 <nm 
\£pp)x\£tiz>n&. mmnme 4 tjkmw&s 2 3<ni& 

[0 0 8 3 ] ffie&WK h7>y^^6 5 WS^Sfcii, * 
ti^'ix, 7 tc J: 9 , y-hK7^/<B2^.J;(; 

7 — ^ K7^/<6 3 LTWWShS, 

[0 0 8 4] »J*P*«7tt, ii^, P^y^H»t^* 

roft»IRh7>^^^ 6 5^S, ^-Jl] "/ , J >^ 

io [0 0 8 5] fiij3$ Lfc l'7^W 3 I 1 </>^tfIini<-<^M 

[0 0 8 6 ] ST, nm Lfc«H* h 7 > v 7> ; ;7M, 

BUT- 10- 1 2 5 9 3 0 ^-^rfXjH-t'^ i > tf-e*6 f 
[0 0 8 7 ] jkt^c. i^HKiJIfe'ii l 3 4- K9^+* 
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[0 0 8 8] milZ-^XolZ. }fi*^y.K4tt, tiSfi 
- y K 3 1 (a^^-^- 2 OWS*r&l*(W 

ffl'J) (c, JS®^* K3A^Bf3tBlWtnBUTISl!«*ixT 

[0 0 8 9] Z.<Dffi-£^y K4tt, WaLfcitH^yK 

1 > 4 K7A4 ltiJ:a ? K7A4 

K7A3 2^@irP-Jc|8:3t$ix-T^5 (K7A4 1 

[0 0 9 0] F7A4K 4 2^811, 4*te|fiSS4x 
4^#, m&Ltz K7i>3 1, 3 2co^<tl?)«lc, 3 

[0 09 114*3, K7A4 1, 4 2^@^*^<t 
^:tlcJ:^ t^^-2(C»t5K7^4 K 4 
2 U ztifcjL9&7ps<f — ><Dm& 

[0 0 9 2] JLixbtO K7A4 1, 4 2 tt, fiJiELfcJffi 

■^yKaiHWc, ^ti^tt^ttiS (leMMM 1 2, 

4 2 2) ^Sl^C5p?TtC/jr9 N £>0, K7A4 H)^ 

a* K7A4 2<o5waffitas0ff36EHii(iB]-t- 6<t "^wr 

i&m^-y K3 tffitHlc, K7 ^ 4 1 #0 1 f ±«L -f4 

^m-T-^-^- 2comT-^ v^/12 2mtte<o , K7 

A 4 2**13 1 'PTfflK t4^tl^-/<-2(0«2 1 

[0 0 9 3 ] K7 A 4 1 tt % Rl§5^(7) K7^*i*4 1 1 
«U^6, :(/)K7i.*l*4 1 1 <O^J§]®(cfi, ffi 

mitcmm^y Fstmmz, mm<ommmm 

«) 6 4S:«t*fcE]»*«4 1 3*S»llSixT^So 4 
*>\ wC/>iaK3*«4 1 3(1, BftifiLfctiiij^y K 3 

w««3 1 xtmmvhz><nx\ *<D&m<o-mt:'£to 

[0 0 9 4 ] K7A4 2I*. Hffitt*>K7-fe** 

4 2 1 £ff LTl x 6., ^cO K7^*i*4 2 1 cO^JDffiitC 

[ 0 0 9 5 ] M H i.t, rH±^ y K 4 co 1 Bi*$>&;jH-{»l 

f«i«-e*>&, 4*j, Wfit>><RnA^*iS]*s, n-r-^-'* 

2^JRi*J/|: Jt :I"e*>So 

[ 0 0 9 fi ] '/-- l> K'7Y / < 6 2 tt, Aft Jd#— h 7 >f > 
K21*Hf (7.Y» rtiC«lfc**-*-S (B0 4# 

RR) 

[0 0 9 7 ] (flix.,'!, r Ntf FJ wy- h 7 ^ > fi 2 1 & 

5</jY- h C J. 4=- AEB.VIIQ (B*Rfl) 1 ^IWt*lt«DE 
Ik) SrHiWiL, Nirl1(/r{-t(/)«F7>v.^(i5 
(AM# h 7 > x '/ (i 5 c/>y- h) fct-ifitWffl] t c/^RIJ/!i 
it M"> 1 3r rf 

[ ( > o v h ] 1 <j> . t - T ) c y - - 1> k 7 >r ' < « 2 c/) a#ic.t , 



(7) 

/<? 

NfrB<D2fcl*N+ ltrB, N+ lfr@cO#;ti:N+ 2?Tg 

f 4\ iWIt5:i, -f4;b*>, fr*{fc-c (1 

[0 0 9 9] y-7K7^^6 3ll, x — *7-f>K» 

5^tt>LfcJ:#, KlRmi®6 4(£, y- 
^7-f>63 l*5j:tf«rE*W*h7 6 5 5r^L 

10 T«JESrfPAD"f6lH]KT*feSo 

[0 10 0] Eff^CD^- h7^>62 1 UljfefiSJEaspp 

Ap^tifcir^tc, gifstoy-^7^>6 3 1 icmmmj± 

Hliffi®6 4^b*ii«ffi4 2 3(Cf^oXm^^ff^^ 

[0101] fflenxsffi 64^ 4 2 3 1 <om 
20 jcEnjp$ns«ffi mmmme a k&mmfe* 2 3^1 
mm) (D±z£t* y mzmmztite^fc. &ztmx\ 1 

[0 10 2] 4*5, Bt]fSK7A*f$4 1 l^^iDS— (O 
!e]K^fe4 1 3«JKfiE«±, WJSLfc K7A*f$3 1 ICO 

^»tti*^|Hl!8IE«3 1 3co^fiEt|s)«co^&T^T ^co 

[0103] «^-^-ffl7 F y 1 <Dftm 
^0 [0104] ii-7-^-^°-ffl/y - 1 X't^-^° 

-2lc*;j;'^->«rtBH-r5l»tt, 0 l fc^+J: 5 

(si, mnmm\cxr) % ksco K7 a 3 1 jjf 

7A3 2 ft, K7^3 1 tin] - -om&%txm 1 
ia9icinite^-6 0 

[0 10 5] fi|«K % Sii)]#«(cj: 9 , IB^yK4© 

K5 ^ 4 1 r.t, K7 a 3 1 1 |m] --coiniteftTia 1 ^0*t+ 

l»] 9 Mi'#/ ; L , K 7 A 4 2 (;£, K 7 A 4 1 t |sJ-a>EI(E 

[o 1 o « ] 4^J, rlijidi L fc,t 9 \z s h*7^3 l , 3 
2,4 1 Jj,tr/4 2(/^f*l:£, tr<t|H]--cfc5«'e, 
ftK7i*:n, 3 2, 41 iJjto 5 4 2 c/^^Mifi^Mifift 

tt, -l-Cln] ->4S, 

[o i 0 7] m 2 ct, mmmmicxy m i m- 1 

i «« » 0 rB i;— y K 4 * -cWiS $ ix 6, 
[ o 1 o « ] i|?I8PT-f4 7 rt, V- |^ 2 
L/C, rni^y K4(/)t-<X</)^ih7>>^^6 5 £ 

[0 10 9] 1</>E1, i1B«.f*«:7tt, S e>!-. y -^K 
v Y ^< (i :j 4"1*^J L *C , i'-<"Cc/j y— x ^ Y > fi 3 1 l~ 
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[o 1 1 o] mm^&7tt. s-?ii«fiffi6 4 

lo i i i] ztilz.*.*), me^ir^ t^to 

Hj^fl;^6 4(£FJt5£<£>*:£ ^COCTitfjECOmj±^fnJo$ 
tu^xt, 1"-<XcoiIj***£6 4#IK{c^m-f 6o *L 
X, *31«^4 2 3<£>mte£0*'/U Mc|££LX:fo< 

x^^e^m^^^^ 

[0 1 12] S^f"<— /<-2fi, 

<b«I#; K9 ^4 1 i K5 2 t^BaSriiiS-rSo 

R* •T-'*— 2tt, K7A4 1^K7A4 2^a 

ttEWW-Batfi* («IM s BUJn£*ta) o 
[0 113) -otf>0rji LT, 2£rB*^ 

[0 1 14] EJ7^^f J:3(C mTESIWcfiAtfifc 
^^^ / >?— 2<7)&wffl*i7-2 7(;t, ^jn^ti, ^(DM 
m££9*7-£'i'*fo2 5rt(DKI7*±«Hw#ft+4 0 

/^-2 0S*I2 OWfelt. 
[0 1 15] WT, ^ICLT, «^-^-2tt, K 
7^4 ltK7A42 ^^P^^jiftjS^^dg, tW^ffi 

2 oofe^afe(c*?> 0 

[0 1161 tit, 2 cOSflS (HI** 

JtK7^4 1 i K7 ^ 4 2 ££>ra2:i§i®-t- 
«7-^— 2cfl«'Pfl5 2 O^fcli, 1~'<Tfifc 
tcftSo l-T^--/<--2i:I'I$Jx^K/T^ P 
^-^^t^tiBiifliS y h £ fob) , 
[0 1 17] Sfc, El l U'f:-4\t S-7^-^-2 
tt, mjfclK7A4 l-i l'7^4 2 iJC«t9*HJAO*|fcl 

c4x«cJ:9«SiM^y K3 ± Xlfci^ti^o 
[01 18] M»-*a 7 rt , ftflMfl h7> is* 9 6. 5 c» 
«:«»■■»■ 6 c > <> . ft«BI b 7 > v * * 6 
5coy-*®T:&^' ; ^--> ^^il.wi- (Will P 

[0 1 19] -tfcr>t>, IMWFfim.t, V— V K7-f'< 
6 2 «rS?fh L X , y~ h v 1' / i) 2 l 4rfl*IB5MW L X & 
It6, H4{c?5-*-J: -JSC .fct\ l ?rH<oy~ h7 Y 
>62 1 !wO*B8] t W/wux«Ji : .«rn|JJlPL , B#IB] i tO|Hfc* 
*t 1 ffB t/)-t'<Xc/>^^ : h 7 > > * y / ("> 5 coy— Y k* 
(PBO , I frnc/j-.J--<Tc/j?*BI h 

<-> 5 4:11*18] i ^lM]/':iM->^-H-6, #H>X\ 
2 ?T ICI '/ — h v Y > H 2 1 M ' * * V{£J 1: *r f-I^JH L . 2 

frhl^t--<X(/j?^ h 7 > > - * ^ *i o 'rfl-.fiysj i c/jRl]/*c(t 
t>£-U&. h\ InJt*:-. Wiifc. •*/ - Y 'y r > (-> 2 1 



/* 

[0 120] tLX, MW?S7I1 y-*K5>f'<6 
3»cBtt<Z>fTfc#JCtS«^ («x.tfH«fS#) SriSffi 
U y-* K9>f'<6 3^SSEUtiLX, S^Offco^flSb 
7 y^^6 5 «stv Ltt^ftffl t obic, Btf^fr 

1 ftft^nfr* b w<^^ s*§b7 * e 

CfcWEsWBiJpSns. BtfW>tTA*2frB-CS> 
io 19, 2?iJB<D^Mh7>v^^ b 5 coy — ^^-2 0/^> 
/Uh^gpjD^tlSt&^tl, y-^ K5>f^<6 3(D2P\ 
B> -t^^^2?iJBcoy-^y^ >6 3 1 OHEEj&S- 2 
0 > IC/^ o X 1/ ^UJ<t t V 

[0121] rixtcit), 13 5 {C77<-f «t iW^i 

^H*««6 4^A^««-t-5 0 ^UX, *ii«®3 2 
3<0Bffi£O#^M£K^LX*5< ^O^iim^S 

2 3 i:»|fi]ir*«rEBWwiiii*«S6 4fcfijoT*ix** 

20 [0 12 2] ii^tJ:9(c, ^-^211, K 
7A31tK7^32tCJ;^ }*l#$lx, ^R1A(7)^ 

mfc K5A3 1 t Y*7M> 3 2 ircOlBSriiia-f 5o 

R, m^-^— 2tt, K7^3 1 i K5A3-2 ti-J: 

[0123] a8l^ti (»E*ff*lc|l*»ixfc 
«^-^-2^#fflr«147-2 7tt, ^ttfh, ^co^: 
J: "9^7 ^-fe/i/*f*2 Df^^ias^TffiO^^ifj-tSo 

2 6*SttB1-60-C, t-ix!C»tf+5* J ? L ^-^-2cO 
^i2 0(/;fe(i, #feic^S, »^"<-^ 
- 2 f c * * y *9 - > 0 ; - % i) W\ S t l 5 * 

[0 12 4] P]«i:LT, mT-^-^-2/j^ K 

7A31iK7^32 i:c/)|8aS:ifiig-r6R, ^r^?8;'7'^ 

[0 12 5] t LX, ^- 2 cofidjg-^ X K?ii 

3 1 t K5^3 2 £c/>Bl]«rjifiiS *-7^<— 2 

40 — /<— 2 ^oy&iiz.'^ v •- > 0 t*6. :< 
[0 1 2 6] iwat f-^si— 2 c/j#t/j«/<^ — 

[0 12 7] ±fc, ?ay-^-- /; -2t/^^j*:^' y /-->*rH , S 
ii-6^^«£(i, Hffid? L fcifiJU-^ -y K4 (£,t ^ ivr-^^ 

[0128] tt.hft9IL/i.tv;: ( £(/nt j'-^-^'-W] 
so '/y>^-i!;.tW, ftt j'— •- 2 W'jiKL, 
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[0 12 9] Sfc, «^-/*-2teS*A**->fcJjS 

[0130] *Lt, w^lt^— ffl^y 1 
K3 0>H*«ffi6 4^J:t>**ii«1l4 2 3*s-tn 

10 13 11 H*t, K7A«OiBt^yK4tJ;9iB 
(iSS^* K 4 6 4 *5 4 tf*i§m 

«4 2 3i«*ix**lxttflStJKj«SixT^^SO-C) , rN* 

[01321 tfc, ccoig-f^— ffl^y V^ — 1 X 
14, ?8*^7 K4*SSHk*y K3<a K9*^»#a*Rffi 

[oi33l #S8W"C(4, i'f^-ffl^^^-i 
fc*st?#6 J: 5l£WJ*3*iTl*T t) <fci\> ^n£H2^ 

[0134] ia«m % ^wiyicow^-^—ffl^ y 
-com 2 KlfcOTtciJitsiil*^ y K«r*-*-«ffiBI-efc 

[0 13 5] ^c/)^2 1fe-teRic/)m*/-^-"^^-fflV P '; 

- l cofcrJctt, *ra Jfc* — ^ y K 5 e>4fti&ASffij& Lfc» l Site 
W(0«-7-^-/<-IH^ , y - l tom&^-y K4 in* 

stett, « i ^i(^)«-f^-^-fflyy tm 
e*>6 0 '|-*r^>, W2««EMco«^-/^-ffl-? ,, y 
>*--n.t, n i ^^-.hri'jjx-y K4 frE9 9 i:>ntii 

^ -y K 5 IS S »x A: *> c/'j -e*> 6, 
[ o l 3 h ] f/fo c , 1*1 9 M/M-fH-j!^ y K 5 (4, 1*1 l 
loj";i-flSrti^ * K3</jI#I l •I'^iffi'Kc, #StiKs-y K3/rb 

[0 13 7] K5(;t, (IftiELfctlHj^y K 

3, yfiic-'-y K4 iliTltR^, |M]*;rJi!fet^***nTl^ 

- *ft/) K 7 l, 5 2 -CtftfiE 5 ixT I * So K 7A5 1 
iJ,ttf5 2</J*M«l4, fniidK fcrfiM^y K 3 (/> K 7 A 3 

7A5 1 e/;*M£> KvjU5 2c/J*M«£:<4,- |i?]--$w»&i 

[o I 3 K] FvA5 1 , 5 2tO'4ft(4, »*5ZKS&*n 



(9) 

75 

*t^\ fflJELfc K7^3 1 , 3 2,4 1, 4 2C0^g 

3-3 0cm*s»4 
[0 13 9] *4b\ K7A5 1, 5 2 05^aSr*#<-i- 
i:il:J:!), 2 1> 5 

[0 14 0] ^b(7) K7A5 1 , 5 211, tftiBLfcS 

(06115 1 2, 5 2 2) iSSUMcsptf^*!? , ^oF 
.o 7^5 l<0*WBEfc K7i*5 2CO^ffit^gr r ^ggf|t|t 
ra-r5«t5^»!|l$ttT^5o tLt, K7A5 1, 5 
212, WaLfctH*^* K4 iridic, K?A5 1*B 
9 c t I ±«iJ > tftHl-?^-2 0t^y^i2 2 

[0 14 1] K5A5 1(4, RfS^co K5A**5 1 1 

— <0_hg&mJ85 1 3^KBSttT^5o 
[01421 it 2(4, RfSjJtfW K7^*f* 

20 5 2 1J:tLtt^o :<OK7A**5 2 1^fflilc- 
14, m-CDTSRmffi5 2 3*S»!|l*ixTl^5o 
[0143] 5 1 3 *5 J: L^T^m® 5 2 3 (4, 

*5o 

[0144] C W J:W»tti 513t TSMMS 5 2 3 

izzmn-tz. wzix. ±$$mm5 1 3tciE<7)mi± 

y^mffi) ^rPpAnL, "Fttfll«5 2 3l^ft«)ftlE (^>T 
-r^mtL) SrHflAlH-Si, ISlfiS 1 3<hTai;i5 
30 2 3 £dS*t|fiJl J:Bti5 13- 

[0 14 5] ^c/)*tSPfl(^PrJAp$ix4tt:E^*:#5(4, 

L < , 2 0 7jOu h U I:*? J: 9 »4 L l v. 

[0 14 6] jfcii, S2'AWI^-K-^°-Ji37 a yy 

[0 14 7] - c/)?E -f-^-^^-iH^" y 1 (^f^ffl 

JB-is-y K5crjfl£||]fc|»^T, <WiELfc*i*l6« 
«fl;-r.^-/^-||]-7 ^ >^y- l t|nl«-C*>6</.)T\ W 

[oi48] ainwwiw j: , rm v v 5 co k 7 ^ 5 

1 (4, h"7A 3 1 i In] -(/.)|n]«c*X*»l 9 »l J 0-V3+|y] 9 tc[e] 
teL, K7A5 2lt 1 > N eifelgcT'ia 9 * 

[0 14 9] >!c*i, W2*taWU*i^T<,, &K7A3 
U 3 2, 5 1 2(/^f«(4, '•l-tl.il-'Cfc^ 

(/>X\ ^ K 7 3 1 , 3 2 , n 1 ,t 5 2 0)9Y\£\ Ait/) 
»ii*(4i--<-cM -i/ci . 
[o i 5 0] v}£ jw-/;.- »iX««H.ii9, fcW 
••o A T* o> 5 it T i > 6 . t "j : : M 9 'I 1 /f ill'J /^Ortt'Ji^ y K 5 & 
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10 15 1] «»*S7tt. l^^/<-2# K7A5 

e&IEIftLT, tfi*^y K5CD±»«ffi5 1 3tT»« 
i5 2 3 fc<OIBK«ES:HW!lP-rSo H9fc*+" 
ct9(-, ±S|iSffi5 1 3 fcEW*JESrEP*PU T*B»S 
5 2 3*c^<7>«ffiSrPn*D^5ir, fll^— 2*« 

5 2*C«t»$ix4tw5, +**5*>±»««5" 
1 3 tT^11i5 2 3 ir^lt^^tl^m ± 
att®5 1 3^^«bT^m^5 2 3£fi*>oT«#M*»J* 

[0152] m.*^-'*- 2 f4, 5fc*£ (0 9 4>£«<^« 
#) ^5>IH*K7A5 l t K5*5 2 £*>ffl«:»S-f 

[0 15 3] I©i5lClt, fE^— 2 0>5te*8a> 

[0 15 4] «±aWLfc±9lc, cwrK^^KSiO 
9, LKK5^5 h 5 2.bW— BBfc*tb^ix*— ^) 

#X&) % » : P'<-^-2(wiBL«f9*s^-f5<oSrB6± 

[0 15 5] fcjb\ #«Wt'li, ifi^* K4, 5(4, 
W * tf , «Mt «t p - /u * T^ottlLji ft 

[0 15 6] *36W^« f-^-^-ffl^y 

[o 1.5 7] aiott, ^aiHfjS'H-^-ffl/y > 
[0158] R5]K]{c;j^r,t oii, vi£T---^--;ir/'j > 

l (4, a;^-/*- 2 ::ffi(!iii?^.^3 t <;Y^> / y-->(/J 
*L*t«j»li«i:«r<fL-Ct*4.. Hl"0'PX-PP 

[o i 5 9] JSiffi^y kh. Mfc;i'.ifr::-i*-**i'L-ci^ 

£, 

[() i 6 0] K7i»H i . « 2(/i^fSi.t, *SU:HW?3ii 



00) 

;<? 

[0161] K7^81, 8 2 fit, Ztl^tMD 

(@(B**8 1 2, 8 2 2) *SEl^c¥1rte*9, ^ 

0, K7A8 l^JBffit K5A8 2^JBffit*«Bf^ 

1, 8 2tt, K7A8 l*Hl Ofifll, tifct), S 

2<Dtt-< >?M2 2ffli:fc9, K5A8 2 
ffll O^Ttt'k -fft^^®^^^yN 0 -2c7)*ft2 lffillt 

[0 16 2] 1 14, Hffitffctf) K?A*»8 1 1 

&<Dmmnm (±»«s) *«;ifciajs«*8 i saw 

[0 16 31 *fc, K7^8 2tt, n««©K7^*» 
8 2 1«r*LT^S 0 IOK7AW8 2 
(4, «[*Oiii*«S (T»«ffi) *«*.fcli]l6««8 2 
3**tI«Six-C^5 0 

[0 16 4] fc*5, fluffi[E]KStg8 1 3*5«tt58 2 3 
y - 1 CDjffilk- y K3^Ie]gSS«3 1 3 

[0165] in 1 1 *5it5ia'i 2(4, -tn-t'ix, Jfiw— 

3/ K8© lBI*^ft*"*-ftiJfiia-eibS 0 fc*5. Hi 1*3 
it/Hl 2+*fiPA(0*-lSlA5, 2 wflKS* 

[0166] roiT-^-^-ffl/u 1 -ett, la 

1 l*5J:t?iai 2^tS-TJ:0^ % K7A8ioi**« 
6 4©&Ifc, K5A8 2^HlRttffi6 

[0 16 7] ^Il^>y^fi 5*4, *ix^lx, y 

[0168] Hi 1 l«i>T<"t" J: 0 ic, K7A8 i ^SMg h 

^tu^^r, *tJCti"5iB*Wll8H 4(c8r/£^'*#i^jH<^ 
ttJEaSEpj&DSft, *^«*«-t6 6 4//vil£I-I«f*-*-5, ^ 
% K7A8I omm Yyy 7. ^ « 5 c/J h /J^ 
•40 *>t5» t PI L: ^ >T ^ > K-7 A8 2 W»B! h 5 

> v^^ ^65 h Sr^-> L s V— U (if » 1ft 

ffi) £ fctt*<o«ff.&P|Wj|] L r , *^si*ia;tti s 4 Sr 0 

7^8 1 OBSKtttti M/^ 0 K 7 ^ 8 2 l/^iiiji^^lte 6 4 
[0169] iS?5C, M 1 2 M<jW -t v h"7 A82(/) 
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IK F5^# 6 5(0^- hSrtf-^U y-^MOifc 
ic^m^-tir^o mtcj:^ K7^8 2(Dl$li6 4 

[0170] fiuis K7A8 Kommmme 4t k?as 

WfclESSJxfclv&s, l 0#/u h«-Jb*s»t L< , 2 0 

[0 17 1] ftjo, ItSsE K5A#i*8 1 1 <0*HHE"-<E> 
I°1KS«8 1 3<DMf&t. mTfBK7A*^8 2 lco^J§ 
ffi^0lelK££8 2 3tf)ffM(4, ^ix^tt, WaLfcSE 

1 H^ijcofl;^^-^ 0 -^-^!; 1 fc:*5tt5 K7A 

[0172] jB3^»«<D*^-^-ffl7 p Lj > 

[0173] :^S^-A'-ffl^y^-itit m 

CI^^T, K7A8 1 :&4l>*8 2 (Of — hK7-f/<6 
2*3«fctfy-;* K7-f/<6 3^^LT, K7A8 ljoi 
(/8 2 W3f3£<OfI h 7 V v ^ 6 5 4 1> y- 

[0174] 1~&;b*>, 2 CO^g 20 c/) 

-t-6B*^*Ht+6 K7A8 l ^Mh7yy^^6 5 
*34l>*K7A8 2(OjlM«h5>v*x# 6 5<DV- h^^- 
>U K7A8 2^ih7>y : X^6 5 coy — ^{Cfl£ 
oOrgJ HSrflJflP L , K7A8 l h 7 > v** * 6 5 <r> 

y-^co* (4 ft <o*jf ^epan-t" 5 0 

[0175] -*LMJ:9, t*l 1 2M^ J: i\Z^ K7A 

np/msn, *copHH8ttt«6 4 7i«ii-:«c#«i-a A it, k 

7A8 l e/.J U ^c/)|f!0a^fe? 6 4C0^ a&<^-X- £ £ 

c/^ftcv;?iijj;/^rii;jnjn, 6 4**oifc(4.ii 

.^<lf«^5.. ?L'C, h*v^8 2cORW^)|ii*ttffi6 4 
7W\>*-</)irtii^?g#*(i 4 £*J-|a]+S K7A8 1 Oiii^^fi? 

[ 0 1 7 H ] flt^-— /n- 2 tO^® 2 0 cogfjE 

re£ wit 5 k 7^8 1 comr h 7 > v * ? e 5 1* 4 

C/K7A8 20mm F7/y ; x^6 5coy- h^^> 

All 1: 4- A )) L . K7^H 2(/.^WKS h 5 <i 5 c/> y 

[o 1 7 7] iiiM,t*j; Ml iC'jVhtOc, K-7i, 
8 1 (/>iif^(/>iini^*«lit4?(i 4 ;;/!if'iv.j A: $ $0)A : . mifltxiifi 



20 

7A8 2<n^<nmk%M§ 4\co*fcam7£<D±$ £ 

iCmS-f^o ^LT, K7A8 l^B^IiS«6 4 
^b-tOiB*a:ffi6 4 i*tfi-f £ K7A8 2 (DHjUfffiliS 
6 4fc|S]oT-tix*'n«ff^JKric*ix5 0 
[0 1 7 8] H8MSW-J: K5 J* 8 2 0iB*«« 

6 4*>?> K^^8 1 ommmt&6 4^0^^^^ 

10 0)9 l R^£r)$'7^/uXfc2 5rtcogl8 ^Tft^c^tti- 

2^12 0<Dfet4 x #felC/^5 0 
[0 1 7 9] H7fc7Si-J: K7A8 1 OOH 

*«tt6 4H K5A8 2cOiS«mffi6 4l£ft5fl;# c f 3 
icB^tlfc«^-<-^>-2C0^^mS : ?-2 7(4, -ttt-f 
ft, ^c7)g;#(cj: *9^7 p ir/u^2 5 rtcogl 7 ^±fflij{c 
^ttbco^Pm^2 7^ J: 19, Zti\cMfci-Z> 

20 [0 1801 it, 2^*^N°^ — >Sr^ 

*u £ffififefc-t-aia4; K7A8 1 ±co-r^TcoiO 

*1«6 4«, 7E[C^*$i^ ^tbt (p]8${vl K7^ 
8 2±<0^Ttf)iiB#««6 4SrlWJ»:, 0*fctt*fc» 
m^^6o r.ttlcj:9, K7A8 lcDiS^SI£6 4 ir K 
7A8 2 0H*«Jii6 4 t*s»|S]LTt^6i: :5t(t 

K7A8 1 coeiif nttie 6 4frh K7^8 2ommn>&§ 

4 [:^joXl5?^M5ix, ®^-<-^- 2c7^^^E2 

|0l8liai:, ?g-T-^<— 2 c^^TFffi 2 0 ^rlfecS 

VyJ* 8 2 c/)|liiilH^:t£ 6 4 /j^b K5 ^ 8 1 WlS't 

[0182] W LiftW L 4 9 w coig^-v^ffl 
y V > ? - 1 1 1 4 a UX, wm U fc» 1 SllfeWcOfli-f-^- 

[oi83] it, :(/)?s:T-^-^-Ifl^y>^--i t 
(4, ?HT-<-^-2^^-/<-7>r hti^tiSfJS 
(/;x\ rrU-c- y K/iM-WC*>9, ' ix(£4 ■) «jg£flH* 

[0 1 8 4] tfcu, ^^fiii^m-T-^-^^-ffl^y 

^»4 jgttft'SrttWl + a.- 
IO 1 8 51 Ml 3ct, * j as»yieo'a-f-^-/--ji3^y > 



&m 2000-1 27478 (P2000-1 27478A) 



(12) 



21 

ioi87iiai3 x 9 m 4 mmm<Dm^. 

ffl^U 1 OBSH^* K9KB8LTH\ 

A9l % t/ibt), K5^*(*9 1 1, 0te#9 12jo 
J:l/lH]iJ8»K9 1 3 k* K?M»9 2 1 & J; 0*0 fete 

[0 18 8) t/M, 1(7)K7A**9 1 1 

[0 18 91—*, K7 ^ 9 2 CO K7 A*#9 2 1 <09V 

mmia*. &mm& (tsb«18) 9 2 3^ia:e^ixTv^ 

So 

[0 19 0] f#oT, ffi®^^ K9C0 1 a*»-e*>o 

t, mmnmk^mm^9 2 3 t(/;mic«fft*aLt 

tg+'<-s<-2\C&7Fs<f — ls$:*— s<-7j h-f&m 
^»fN*r*-t"«iBBItt, 0 5 *fcttH6<B.fc 9*£&5o 
[0 1 9 1 J JSfcfiw\ m4KiS^'Jc7)S7-<-^ 0 -ffl7 p y > 

[0 19 21 >^-itij:, m 

^S^t^T, K7A9 1 (/V/- h K5Y'<6 2 JoctU^y 
K7-T^6 3 LT, K7A9 1 (O0r£<E>3»JK h 

emit) zmui-zk t \>vl s K7y^6^lt, k 

7^92 CO^feii^ 9 2 3 COfttffi «r3f 

H9 2 3 k<nmz.)j&\<»$kteZ>2 ooo«#SrailRft«cJK 
[ 0 1 9 3 1 m I 3 M,tW K '7 jU 9 1 co^fclnlSg 

stS9 1 3*»iiL.fcar-^--^ u "-Ji]^ 1 y 1 -cw 

as&i* WT, I *5 J: LK* j& 2 £ 

(oi94j <;/te 1 > m 1 4 a % K7AD i coisj^m 

&6 4^j;tr>* h'7^H 2 c/j;t.im?gfifi 9 2 3 OftfE (31 
(ft) ^n(^x.t^")'6^^'v y /-->>^^^*ia Cfrfe 
1 WJSfflH) T**>*, h\ Ml 4«Cj£^l>T*ffi 1 

[0 19 51 Z.^)fli;X\ t&f-^—'t-- — 
7 Y h«r*fa-1-4i»fti-r.t, ;tifi1tttl!» 2 3(/;mi-h l 4 
2£\ i®^?gWifi 4c/JV!iJk l 4 l «/>*iiStt>Jtt(IStti:<so 

#fU«ti 4</r*l£Jh l 4 1 ^oa^vtf/u Mi*^S* 



[01961 -«4:lftMi-So 

[0197J 0iJ^L(i, BB 1 4 V 1 4 3 

*}7£f Z>ft<DmBh7>isX? 6 5 coy- h^tVU 
: £inb<DMBh : 7>i'X# 6 5coy— ^(C, 

Sff/^->i 4 i a -rih>*>, osfcii 

mJ± 1 4 2 fUE^-V 14 2a -C^-fSflE, 
io fr^ V/2#/UHcIS:5SL-r£o 

[0 19 81 r.coJ: ?(ci" 6t % «itf, (N-2) ?"J 
BT«4, H^*@6 4comf±l 4 l liv*>M^^ 
*iim^9 2 3comffi 1 4 2(iV/2*/U bVfoZ><D 

x\ nm^mmmme 4^?>*ii«ffi9 2 3icr&iox^ 

«^"<-^-2^«.«jf«ft^2 7tt, 
ix, $yr±/U%:#2 5P^co|211 3*±ffiiJ^^®}U, S^- 
/n— 2 co^^® 2 0C0fe^afe^/^^> o 
[0 19 9 1 ijffc, (N — 1 ) MB-Ctt, BJ^«1S6 4 
COSEE 1 4 1(1 0 Tjf /U ht'fc^ *aiSffi 9 2 3 cO^JE 
20 14 2 (IV/ 2 aH/U hT*fo5^T% «^(i^iifl;^9 2 
3^bB3R«ffi6 4(Cf^]oTFM$n, "2 
c7^«-^m*ii L 2 7(1, ^yir/U*f*2 5^C0 

H 1 3 if" Tim^&®> L, t ?-^-^- 2 co^^li 2 0O 

[0 2 0 01 KJLT, «l:LT, NJIJI- (N + 3) 5« 

i{cot^T tB^m^e -4<oan= 1 4 lMtot, Bi^ 

4 t*ii*^9 2 3 tWWIC»*S*t5«#0* 
1^1, -r^t>t? x «-7-'<-^-2w6rfS8t4 9, ST-^<- 

2cOHff^COtTiC^ir:/^ / y — >- I 4 3 ^&W\-t ^ t 
[0 2 0 1 ] ^(OJ: -OIZIX. m. '('<-'*-2<F>m^$U 

1 4 iconic J: oT "fiWicSti6W"e, JWml (flSBi 
flu) (<im j P^-^<--'2c/j^<^iiji2 0c/)fe^{5jfe(c/jroT 
l^fe^A^to?>i*, flSW^y 'K9(0 K7 A 9 1 t h'7 
^9 2 t^BJ«r« : f-^"-^-2^*"Jtifia-*-Sft:«t - e, 

MT"<— ^ - 2!w^,j;/^-y — >Sr^"— /<— 7 •< h"t" 

[ 0 2 0 2 J <*fc 2 > |*J 1 5 (i, K7A 9 I 
S « 4 J: K 7i^9 2 (/J-it- ittitttK 9 2 3 cOlg/fh 

[0 2 0 3] ZVr)jU:X\ ?li x- 2 - ^0>'A'- /<— 

v-f h* , *«,i-a«H f t«w(!: % ;>ciifi1ttHi9 2 3c/;vgJ± 1 5 

2 4-, li^'rl£l^6 4(/rrliJi: l 5 1 frt (1^1 1 5 X*\X 
V*/uh) MfclW (Ml 5-C-(.t();K/H0 >(Clki^ 
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- 2 o)r)\W.<nft% i ffJiiffli-2>4a^, * off KM/SI" 3 

(C, #il?8*i9 2 3COmiEl 5 2^V#>h^^O/K/U 

10 2 0 4] it K7A9 2(7P[H]fe^ih^ 
^r-y-^mmt U -f&;fc>^ K5J*9 l*5«tt*9 2S; 

[0 2 0 5] £TF, -«*»W-f 5o 

[0 2 0 6] «x.tf, El 1 5 1 5 3 

^«^-^°-2^^C0tT^ffilI-r^m^> ^rOfftC 
»/S?i-StT^»«h7^^^^ 6 5 h^^LX 

•JE^-^l 5 1 a ^t>*>, Oifctt 
V^/uh^ajESrHUD-fSc &iIS®9 2 3?) 

«BE I 5 2 m&'<?->' 152a T^-fSlflE, 

6 5 coy- h*sgi#tt#^>UTt^5i# 
(C «fE^-vi 5 2 bt'^tlli, -f^^*b, OtK 

(0 2 0 7] rcoj: 9ici-^,i v 6 4 <7>«JE 1 

$4xxi^««-ctt, (N-i) wi, (N+i) ma 

iSiV (N+3) ?IJgcOiij^-mte6 4 *iimiS92 
mm,lM9 2 3A^BDl«ti6 4iC(n]oTff2/&£;ft,£0 

[0 2 0 8] ftiffimfig 6 4 cO«J£ 152^0 

J*-e«, (N-2) 5?«j|:K N^'P-fiJitf (N+2) 9\ B 
c0PM#ffl;tti6 4 ^-iifi?B:Ht?9 2 3 £ OP^cD^{£flM$ 

&9 2 3(C|"]o"CfliJ;Jc$i-licOT*, It^-/^-2^ 

T v ItOt^CCi, (N-l) W0, (N+l) 5iJB*5 
.tO' ( N + 3 ) ?ij 1-1 t/J|«*7ttW H4>, *3i'€tS 923 
£ co|R]c/-;ttti;fit:t 0 ,15/u h "C ^ 'J , ^rix 5>cOlttffiBJ|ctttB 
Sfl^HtSftftl h/j-?, Tli 2c/>lR*ffii2 0(/) 

feci:, -i-if,^»5>T*r.tfe^«ftr.t/c< 1 W&wmz 

[0 2 0 9] Z0)t o ^.iifiTgll* 9 2 3 c/Xfgffi 1 5 2 

?£f&K 4(/>7gJii 1 5 l !:?S^t, Hu^RtB-t£6 4 h &i&M. 
&u 2 3 t (/;!«] i^/^Jc^a^ve^t/^/^K i~4^^, it 
r^-/;.- v 9 , ?li Y - /n— 2 cO/JfSEcoff 

[0210] :i/) t OULT, v£ -jT-^:— /;•— 2 ctt^nifi 
2 0(/Ji?f/i;</jfflHft 'l*iJ0 W^^gtSiH 4 c/)?tH-; 



(13) 

24 

A 9 2 <h(7)^^ttT--<--yN 0 -2^-J^iii§1-5ff^T\ 
2^1^^ /^-7>T M~ 

[0212] fitji, *«esc7)if^-ffl^y 
[0213] witf, (ftseLfc#*ifc«-ett, K7AC0 

[0 2 1 4] (Hi K7A^«^¥K 
[0215] 

L x X4=, Sc^, HiK (^) n<»ffiT£n*7F'<9-:s* 

[02 16] K(Oi^-/'- 
^«*t-att»c/j«5>i* s iftifii (Mill ^^K«K7A 
co-JKttA5ntBjtt*fcC.t^ K7ixc/),t Ciot 

[fel 1 ] *38Wco* f-^-^-flJ^y >^-co« 1 
[R12] *«iH!Ci3itiftt r-<--/«-co«ric««r*-r« 
[K13] ia2M^-4"7tt i'-^-/> — Y ^/ p*>/'ir/uSr 

[04] *&mt-i3itz\hiK&K&mmLitftmkK& 

[El 5] Kc/; l BM*»SnWftd 

Ilxli)] tl^Jtt 6 vtik*^ y V'O) 1 i«*»«:^--r«l 
II*] 7 1 *»W!::ijrt&itt j' ^--(/)«hJcWS:'jH-»T 
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4 1 , 


4 2 






4 1 1 


,421 




[H9] ^Pfl^l^-z^ffly y 2 si 


4 1 2 


,422 






4 1 3 






m i o] *ftw<om t ^-<<-;<-m~7v >^-^i3i 


4 2 3 








5 






[mil] siffiB^ i mmftz^-t 


5 1 , 


5 2 






5 1 1 


,521 




m 1 2] #*wfc*5tf5itBi'^ i mmttz^-r 


5 1 2 


,522 




flMffiHt?*>5 0 


io 5 13 






[HI 3] #«Wo«?^-ffl^y >?-o»4SI 


5 2 3 








6 








6 1 






tt) *tt^»fl?"*-5**/<^->i:«:*-rBI 


6 2 








6 2 1 






[111 5) K7^±OSffi(^SBE (« 


6 3 






fit) tJxlc»lf-r6**^->i: «:«■*•« 


6 3 1 




y— *7-r > 




6 4 






[111 6) *«M(-*5^5^3/ Kc0tfKO**«Sr*-t-(B(J 


6 5 








20 7 








8 








8 1 , 


8 2 


K7^ 


2 


8 1 1 


,821 




2 o 


8 1 2 


,822 




2 1 


8 1 3 


,823 




22 s^^g 


9 
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9 1 , 


9 2 




2 4 $ ujjy-if/i- 


9 1 1 


,921 


K7^*{* 


2 5 


9 1 2 


,922 




2 6 «ft* 


30 9 13 






2 7 ««ttT- 


9 2 3 






2 8 m 


1 4 1 


,14 2 




2 9 &fitS 


1 4 1 


a 




3 fiSH^ y K 


1 4 2 


a 




3 1,32 K 7 A 


1 4 3 






3 1 1 , 3 2 1 K7-^*f* 


1 5 1 


,15 2 


w± 


3 1 2, 3 2 2 [slfcMl 


1 5 1 


a 




3 1 3 ammm 


1 5 2 
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